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Cover Illustration- The James' H. Hilton Coliseum, completed in 1971, provides 
accommodations for approximately 14,000 persons in individual upholstered seats 
for student convocations, arena-type entertainment., graduation ceremonies, indoor 
athletic events and other events requiring extensive indoor space. It is the second 
building of the Iowa State Center, which is being constructed as a focal point 
for many of the University's cultural, recreational and continuing education activities. 
First building was the C.Y. Stephens Auditorium, opened in 1969 as a magni-
ficent theater and music hall, seating 2, 700. Completion of a 450-seat Little 
Theater is scheduled for 1973. The fourth structure, scheduled for construction 
in the near future, is to be a continuing education building to house the many 
conferences, seminars, meetings and short courses held on campus each year~ 
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Administration of 
Iowa State University 
The laws of the United States and of the State of Iowa provide for resident academic 
instruction, research, and extension education, and for the management of Iowa State Univer-
sity of Science and Technology. The University and two other state educational institutions of 
higher learning are governed by the State Board of Regents, composed of nine members nom-
inated by the Governor of Iowa and confirmed by the Senate of Iowa. The immediate regula-
tion and direction of the academic, research, and extension activities of the University are 
delegated by the Board of Regents to the president and faculty of the University. The Board 
appoints an executive secretary with over-all responsibility for the administration of the central 
office of the Board, located in Des Moines. 
STATE BOARD OF REGENTS 
Stanley F. Redeker, President 
R. Wayne Richey, Executive Secretary 
MEMBERS OF THE BOARD 
Terms expire June 30, 1971 
Casey Loss ..... 
Thomas A. Louden. 
William B. Ouarton. 
Terms expire June 30, 1973 
Ned E. Perrin. . . . 
Stanley F. Redeker. 
Ralph H. Wallace . 
Terms expire June 30, 1975 
Ray V. Bailey ..... . 
Mrs. H. Rand Petersen 
Donald H. Shaw .... 
. ... Algona 
. ... Fairfield 
. Cedar Rapids 
. Mapleton 
Boone 
Mason City 
. . Clarion 
Harlan 
Davenport 
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OFFICERS OF ADMINISTRATION 
William Robert Parks, Ph.D. 
President of the University 
James H. Hilton, D.Sc. 
President Emeritus 
George C. Christensen, Ph. D. 
Vice President for Academic Affairs 
Carl Hamil ton, B.S. 
Vice President for Information 
and Development 
Instruction and Research 
F1oyd Andre, Ph. D. 
Dean of the <(ollege of Agriculture 
Director of the Agriculture and Home 
Economics Experiment Station 
Virgil S. Lagomarcino, Ph. D. 
Director of Teacher Education 
Dean of the College of Education 
David R. Boylan, Ph.D. 
Dean of the College of Engineering 
Director of the Engineering Research 
Institute 
Helen LeB. Hilton, Ph. D. 
Dean of the College of Home Economics 
Director of Home Economics Research Institute 
Services 
Arthur M. Gowan, Ph. D. 
Dean of Admissions and Records 
Marvin A. Anderson, Ph.D. 
Dean of University Extension 
C. Arthur Sandeen, Ph.D. 
Dean of Students 
Charles F. Frederiksen, M.S. 
Director of Residence 
Gail Proffitt, M.D. 
Director of the Student Health Service 
Warren B. Kuhn, M.L.S. 
Director of the University Library 
Wilbur L. Layton, Ph.D. 
Vice President for Student Affairs 
Wayne R Moore, B.S. 
Vice President for Business and Finance 
Kenneth J. Frey, Ph.D. 
Acting Vice President for Hesearch 
Acting Dean of the (~raduate College 
Chalmer J. Roy, Ph.D. 
Dean of the College of Sciences and Humanities 
Director of the Sciences and Humanities 
Research Institute 
Ralph L. Kitchell, Ph.D. 
Dean of the College of Veterinary Medicine 
Director of the Veterinary Medical 
Research Institute 
RobertS. Hansen, Ph.D. 
Director of the Institute for Atomic Research 
Theodore A. Bancroft, Ph.D. 
Director of the Statistical Laboratory 
Clair G. Maple, Ph.D. 
Director of the Computation Center 
Bernard 0. Randol, B. B.A., C.P.A. 
Controller and Secretary 
Warren R. Madden, M.B.A. 
Assistant Vice President for Business and Finance 
Samuel A. McDowell 
Treasurer 
Delbert H. Ostermann 
Director of Purchasing and Stores 
Edgar P. Swanson, M.S. 
Supervisor of Student Loans and Scholarships 
William W. Whitman, B.S. 
Director of Physical Plant 
Jess N. Cole, B.S. 
Personnel Officer 
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UNIVERSITY OFFICES 
The President 
Vice President for Academic Affaus 
Vice Pres1dent for Bus mess & F mance 
Vice President for lnformat1on & Development 
V1ce President for Research 
V1ce President for Student Affa1rs 
Student Admissions 
Scholarship & loans 
Personnel 
Student Res1dence (Housmg) 
Extension Courses and Conferences 
Dean of Agnculture 
Dean of Education 
Dean of Engmeenng 
Dean of Home Econom1cs 
Dean of Sc1ences & Humamtles 
Dean of Vetennary Med1cme 
Dean of Graduate College 
Dean of Umvers1ty Extens1on 
Dean of AdmiSSions.& Records 
D1rector, Institute for Atom1c Research 
I Q 
117 Beardshear Hall 
111 Beardshear Hall 
125 Beardshear Hall 
109 Mornll Hall 
7 Beardshear Hall 
118 Beardshear Hall 
104 Beardshear Hall 
12 Beardshear Hall 
16 Beardshear Hall 
1211 F nley Hall 
18 CurtiSS Hall 
123N CurtiSS Hall 
F 1sher House 
104 Marston Hall 
122 MacKay Hall 
232 Carver 
200 Vetermary Admm1strat10n 
7 Beardshear Hall 
108 Curtiss Hall 
110 Beardshezr Hall 
109 Off1ce and Laboratory Bldg. 
y- ---=-- -~~~:::~~~~~~ 
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.,_ ___ TO SYNCHROTRON I'AMM£L 
AND A.E.C. REACTOR 
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UNIVERSilYBUILDINGS /-/ -- --// ~§~~~~~~~~~~ 
1. Aerospace Laboratory. F-5 25. Ch1ld Development Bldg M-8 - ,~,Jr''fll~..,. 
2. Aerospace. C1vll 26. Clyde Williams F1eld A-7 ~~~~~~~~~~~~~~ Engmeermg Bldg. . . H-3 27 Coburn House M-2 
3. Agncultural Engr. Bldg. J-3 28. Commumcat1ons Bldg J-2 
4. Agronomy Bulldmg. N-4 29. Computer lab. . 1-4 
5. Agronomy Greenhouse P-4 30 Crop Sc1ence lab P-5 
6. Alumm Hall. . . . . . . . . F -6 31. CurtiSS Hall. . K-6 
7. Andrews House . . . . . . . . . . . M-8 32. Dauy & Food Industry Bldg. . . M.-5 
8. Ant1gemc Laboratory. . . . Q-4 33. East Hall . . . . L-6 
9. Armory . . . . . . . . . 1·3 34 Electncal Engr Bldg. H-4 
10. Barton Hall. . . l-7 35. Elm Hall N-7 
11. Beardshear Hall . . H-5 36 Engr. Expenment Stat10n F-5 
12. Bessey Hall. M-4 37 Engmeenng Annex G-6 · 
13. Bev1er House. . M-3 38. Enghsh Office Bulldmg H-6 
14. Beyer Hall . . . . D-5 39. Exh1blt Hall. . E-5 
15. B1omed1cal Engr. Bldg. . M-4 40 Farm House . . . . M-5 
16. B~rch Hall. . . . . . l-8 41. F1remansh1p Trammg Bldg T-3 
17. Buchanan Hall. . . . . 1-8 42 F1sher House. N-7 
18. Campamle . . . . 1-6 43. Freeman Hall M-7 
19. Carver Hall. . . . . G-6 44. Food Technology lab N-5 
20. Car Pool. . . . . . . S-3 45. F nley Hall C-7 
21. Cattle Barn. . . . . . . . P-3 46 Genet1cs laboratory M-3 
22. Central Stores Bldg. . . . . P-5 47. Helser Hall . C-6 
23. Chemical Engr. lab. . . . . . . . G-4 48. Hilton Coliseum . . 0-9 
24. Chemistry Hall. . . . . . . . . . K-3 49. Hog Barn and Pav1hon P-4 
p 3 C7 50. Horse Barns . . . . . . · 
51. Horticulture Garden .......... T-4 " 
52 Horticulture Bldg. & Greenhouse . M-5 
53 Hosp1tal. . . . . E-6 
54. Hub (Refreshments). . . . 1-5 
55 Industrial EducatiOn . J-3 
56 Insectary . . M-3 
57 Judgmg PaviliOn. P-4 
58. Klldee Hall . . . . . . N-4 
59. The Knoll (President's Home) J-8 
60 landscape Architecture Bldg N-5 
61. larch Hall . . . 0-8 
62. l1brary . . . . . . J-4 
63. lmden Hall. . . L-8 
L K7 64. yon Hall. . . . . . . . . . . . · 
65. MacKay Hall . . . . . . . . K-4 
66. Maple Hall . . . . . N-8 
67. Marston Hall. . . . . . . . . . G-5. 
68. Meat Laboratory . . . . . . 0-4 
69 Mechan::.~~:ab - ---:--:Tf-=- ~~~J_;~~~ 
70. Mechamcs laboratory . . F-6 81. Oak Hall. . . . . . ...... 0-7 
71. Memonal Union. . H-7 82. Off1ce & lab. Bldg.. K-3 
72. Memonal Umon Parkmg Ramp ... H-7 83. Old Botany Hall . . . . l-4 
73. Metals Development Bldg. . . .. l-2 84. Old Hort1culture Bldg. . . l-5 
7 4. Metallurgy BUJidmg. M-3 85. Osborn House . . . . . K-6 
75. Morrill Hall. . . . . . . . . 1·5 86. Pearson Hall. . . . . . .. F-5 
76. Mus1c Hall . . . . . . . G-6 87. Phys1cal Plant Shops & Storage ... P-5 
77 N1ckell House . . M-T 88. PhySICS Hall . . . . . . . . . . . . .. l-4 
78. Norton House ( F Jim ProductiOn) .. M-2 89. Plant lntro. Stat10n Greenhouse ... 0-5 
79. NROTC Buildmg. . . . . . . . . . . E-5 90. Pope Cottage .............. J-8 
80. Nuclear Engr. lab . . . . . . . . . F-4 91. Power Plant ............... Q-5 
92. Press 8UJidmg. . . 0-5 
93 Pnntmg and Publications Bldg. . . N-2 
94. Research Bwldmg ........... K·3 
95. Research Greenhouses . . . . ... Q-4 
96. R1chards House ............. M-8 
97. Roberts Hall ............... K-7 
98. Ruminant Nutnt10n lab . . ... Q-3 
99. Sc1ences Bulldmg. . . . . . ... l-4 
100 Sc1ences Bulldmg Add1t10n ...... M-3 
101. Snedecor Hall . . . . . . .... 1-4 
102. Shattuck Theater . . . . . . . . N-5 
103. Soil Testmg laboratory ........ 0-4 
104. Sloss House ............... K-6 
105. State GymnasiUm ............ C-6 
106. Stange Memorial Clime ........ 0-3 
107 Stephens Aud1tonum . . . . . . . . . l-9 
108. Sweeney Hall .............. G-4 
109. Veterinary Oragnostrc lab ...... N-3 
110. Veterinary Medicine Quadrangle ... N-3 
111. Welch Hall ................ K-8 
112. Westgate HaJJ .............. B-5 
113. Willow Hall. . . . . . . . . . . . . . . . 0-8 
114. Women's Gymnasium .....•... 0-6 
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Iowa State University of Science and Technology is located at Ames, just west of the 
geographic center of Iowa. Ames has a population of approximately 40,000 including University 
students. 
As a result of Iowa State's vital contributions to the first large-scale release of atomic 
energy, the United States Atomic Energy Commission located a major research center at the 
University. The Iowa Highway Commission was first established at Iowa State, and kept its 
headquarters in Ames when it became a separate entity. Another important University-related 
agency, the United States Department of Agriculture's National Animal Disease Laboratory, 
was brought to Ames in 1956. 
Covering 1,000 acres of gently rolling prairie in the northwest sector of Ames, the Univer-
sity campus has been carefully developed to provide a pleasant, naturalistic setting for con-
veniently located facilities. There are additional University facilities including farms and 
research areas near Ames and at strategic locations throughout the state. 
Acquisition value of the Iowa State physical plant in 1970 was in excess of $159 milllon, 
including $130 million owned by the University and the rest by affiliated organizations. The 
University's anticipated expenditure in 1970-71 was approximately $87.2 milllon, of which 
state appropriations provided about 37 pe..,rcent. The remainder came from fees, contracts, 
sales, private gifts and grants, federal funds, and endowment. 
AMES 
Agrtcultural 
Research Areas 
----
----
-----
u.s. 
69 
Natoanal D 
Antmal Otsease 
Laboratory 
Relocated U.S. 30 
l' 
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University Calendar /1971 -1973 
FALL QUARTER 1971 
Sept. 1-5, Wednesday, 8 a.m. 
to Sunday 
Sept. 1-2, Wednesday and 
Thursday, 8 a.m.-4:30p.m. 
Sept. 3, Friday, 1-5 p.m. 
Sept. 6, Monday 
Sept. 7, Tuesday 
Sept. 10, Friday, 4 p.m. 
Sept. 16, Thursday, 4-·6 p.m. 
Sept. 27, Monday 
Oct. 8, Friday 
Oct. 8, Friday 
Oct. 22-25, Friday p.m. to 
Monday noon 
Nov. 2, Tuesday 
Nov. 17, Wednesday 
Nov. 23, Tuesday 
Nov. 24, Wednesday 
Nov. 25-26, Thursday, Friday 
Program for new students who did not attend summer orien-
tation. 
Registration 
Examinations to secure advanced standing or to remove 
incompletes 
University holiday, offices closed 
Class work begins 
End of fee payment period 
English proficiency examination 
Last day a student may drop a course without recommenda-
tion of instructor 
Mid-quaner reports due 
Final date for ffiing diploma cards 
Homecoming, classes dismissed at 12 noon Friday, resume 
12:10 p.m. Monday 
Last day a student may drop a course without extenuating 
circumstances 
Examinations begin 
Examinations end 
Graduation 
U Diversity holidays, offices closed 
SEPTEMBER CCTCB£R NOVEMBER DECEMBER .JANUARY FEBRUARY 
SMTWTFS SMTWTFS SMTWTFSSMTWTFS SMTWTFS SMTWTfS, 
1234 12 123456 1234 1 12345t 
5 6 7 8 9 10 11 3 4 5 6 7 8 9 7 8 9 10 11 12 13 5 6 7 8 9 10 11 2 3 4 5 6 7 8 6 7 8 9 10 11 12 . 
12 13 14 15 16 17 18 10 11 12 13 14 15 16 14 15 16 17 18 19 20 12 13 14 15 16 17 18 9 10 11 12 13 14 15 13 14 15 16 17 18 19 
19 20 21 22 23 24 25 17 18 19 20 21 22 23 21 22 23 24 25 26 27 19 20 21 22 23 24 25 16 17 18 19 20 21 22 20 21 22 23 24 25 26 . 
26 27 28 29 30 24 25 26 27 28 29 30 28 29 30 26 27 28 29 30 31 23 24 25 26 27 28 29 27 28 29 
31 30 31 
WINTEf:l QUARTER 1972 
Nov. 30, Tuesday 
__ Nov.30,Tuesday• 
Dec. 1, Wednesdav 
Dec. 3, Friday, 4 p.m. 
Dec. 9, Thursday, 4-6 p.m. 
Dec. 21, Tuesday 
Dec. 21, Tuesday, 6 p.m. 
Dec. 23-24, Thursday-Friday 
Dec. 31, Friday 
Jan. 3, Monday, 7 a.m. 
Jan. 14, Friday 
Jan. 14, Friday 
Feb. 4, Friday 
Feb. 21, Monday 
Feb. 25, Friday 
Feb. 26, Saturday 
Examinations to secure advanced standing or to remove 
lncompletes 
Registration 
Class work begins 
End of fee payment period 
English proficiency examination 
Last day a student may drop a course without recommenda-
tion of instructor 
Christmas recess begins 
U niverslty holidays, offices closed 
University holiday, offices closed 
Class work resumes 
Mld..quarter reports due 
Final date for filing diploma cards 
Last day a student may drop a course without extenuating 
circumstances 
Examinations begin 
Examinations end 
Graduation 
*Students in residence preceding quarter will register during the examination week of that 
quarter. 
SPRING QUARTER 1972 
March 3, Friday 
March 3, Friday* 
March 6, Monday 
Examinations to secure advanced standing or to remove 
incompletes 
Registration 
Class work begins 
End of fee payment period 
English proficiency examination 
11 
March 8, Wednesday, 4 p.m. 
March 16, Thursday, 4-6 p.m. 
March 24, Friday Last day a student may drop a course without recommenda-
March 30, Thursday, 6 p.m. 
April 4, Tuesday, 7 a.m. 
April 7, Friday 
April 7, Friday 
May 4-6, Thursday, Saturday 
(tentative) 
May 5, Friday 
May 22, Monday 
May 26, Friday 
May 27, Saturday 
May 29, Monday 
tion of instructor 
Easter recess begins 
Class work resumes 
Mid-quarter reports due 
Final date for filing diploma cards 
\'eishea, classes dismissed 12 noon Thursday 
Last day a student may drop a course without extenuating 
circumstances 
Examinations begin 
Examinations end 
Graduation 
Cniversity holiday, offices closed 
MARCH I APRIL MAY .JUNE .JULY AUGUST 
SMTWTFSSMTWTFSSMTWTFSSMTWTFSSMTWTFSSMTWTFS 
1234 1 123456 123 1 12345 
5 6 7 8 9 10 11 2 3 4 5 6 7 8 7 8 9 10 11 12 13 4 5 6 7 8 9 10 2 3 4 5 6 7 8 6 7 8 9 10 11 12 
12 13 14 15 16 17 18 9 10 11 12 13 14 15 14 15 16 17 18 19 20 11 12 13 14 15 16 17 9 10 11 12 13 14 15 13 14 15 16 17 18 19 
19 20 21 22 23 24 25 16 17 18 19 20 21 22121 22 23 24 25 26 27 18 19 20 21 22 23 24 16 17 18 19 20 21 22 20 21 22 23 24 25 26 
26 27 28 29 30 31 23 24 25 26 27 28 291' 28 29 30 31 25 26 27 28 29 30 23 24 25 26 27 28 29 27 28 29 30 31 
30 j 30 31 
SUMMER QUARTER 1972 
June 5, Monday 
June 6, Tuesday 
June 7, Wednesday, 4 p.m. 
June 15, Thursday, 4 p.m. 
July 4, Tuesday 
July 11, Tuesday 
July 11, Tuesday 
July 12, Wednesday 
July 13, Thursday, 4 p.m. 
July 20, Thursday, 4 p.m. 
Aug. 15, Tuesday 
Aug. 16, Wednesday 
Registration 
Class work begins 
End of fee payment period 
English proficiency examination 
University holiday, offices closed 
First session ends 
Registration 
Class work begins 
t-:nd of fee payment period 
English proficiency examination 
Second session ends 
Graduation 
• Students in residence preceding quarter will register during the examination week of that 
quarter. 
University Calendar/1971-1973 
FALL QUARTER 1972 
Sept. 1-5, Friday, 8:00a.m. 
through Tuesday 
Sept. 1, Friday, 8:00-4:30 p.m. 
Sept. 4, Monday 
Sept. 5, Tuesday, 1:00-5:00 p.m. 
Program for new students who did not attend summer orien-
tation. 
Registration 
University holiday, offices closed 
Examinations to secure advance standing or to remove 
incompletes 
Sept. 6, Wednesday Class work begins 
Sept. 8, Friday, 4:00p.m. End of fee payment period 
Sept. 14, Thursday, 4:00-6:00 p.m. English qualifying examination 
Sept. 26, Tuesday Last day a course may be dropped without recommendation 
Oct. 13, Friday 
Oct. 13, Friday 
Oct. 31, Tuesday 
of instructor 
Mid-quarter reports due 
Final date for indicating intent to graduate 
Last day a course may be dropped without extenuating 
circumstances 
Nov. 3-6, Friday p.m. to Homecoming, classes dismissed at 12 noon Friday, resume 
Monday a.m. 12:10 p.m. Monday 
Nov. 15, Wednesday Examinations begin 
Nov. 21, Tuesday Examinations end 
Nov. 22, Wednesday Graduation 
Nov. 23, 24, Thursday and Friday University holidays, offices closed 
SEPTEMBER OCTOBER NOVEMBER DECEMBER .JANUARY FEBRUARY 
S M T_W T F S s M T W T F s S M T W T F S S M T W T F s S M T W T F S SMTWTFS 
1 2 1 2 3 4 5 6 7 1 2 3 4 1 2 1 2 3 4 5 6 
3 4 5 6 7 8 9 8 9 10 11 12 13 14 5 6 7 8 9 10 11 3456789 7 8 9 10 11 12 13 4 5 6 7 8 9 10 
10 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 18 10 11 12 13 14 15 16 14 15 16 17 18 19 20 
I 2 31 
11 12 13 14 15 16 17. 
17 18 19 20 21 22 23 22 23 24 25 26 27 28 19 20 21 22 23 24 25 17 18 19 20 21 22 23 21 22 23 24 25 26 27 18 19 20 21 22 23 24~ 
24 25 26 27 28 29 30 29 30 31 26 27 28 29 30 24 25 26 27 28 29 30 28 29 30 31 25 26 27 28 i 
31 
___________________________________________________ , 
' WINTER QUARTER 1973 
Nov. 28, Tuesday 
Nov. 28, Tuesday• 
Nov. 29, Wednesday 
Dec. 1, Friday, 4:00p.m. 
Dec. 7, Thursday, 4:00-6:00 p.m. 
Dec. 19, Tuesday 
Dec. 22, Friday, 6:00p.m. 
Dec. 25, 26, Monday 
and Tuesday 
Jan. 1, Monday 
Jan. 3, Wednesday, 7:00 a.m. 
Jan. 12, Friday 
Jan. 12,Frfday 
Feb. 2, Friday 
Feb. 19, Monday 
Feb.23,Friday 
.. Feb. 24, Saturday 
Examinations to secure advance standing/ or to remove 
incompletes 
Registration 
Class work begins 
End of fee payment period 
English qualifying examination 
Last day a course may be dropped without recommendation 
of instructor 
Christmas recess begins 
University holidays, offices closed 
University holiday, offices closed 
Class work resumes 
Mid-quarter reports due 
Final date for indicating intent to graduate 
Last day a course may be dropped without extenuating 
circumstances 
Examinations begin 
Examinations end 
Graduation 
•students in residence preceding quarter will register during the examination week of that 
quarter. 
.. 
s 
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SPRING QUARTER 1973 
MARCH 
March 2, Friday 
March 2, Friday• 
March 5, Monday 
March 7, Wednesday, 4:00 p.m. 
March 15, Thursday, 4:00-
6:00p.m. 
March 23, Friday 
April 13, Friday 
AprU 13, Friday 
AprU 19, Thursday, 6:00p.m. 
AprU 24, Tuesday, 7:00a.m. 
May 3-5, Thursday-Saturday 
(tentative) 
May 4, Friday 
May 21, Monday 
May 25, Friday 
May 26, Saturday 
May 28, Monday 
APRIL 
M T W T F s s M T W T F S S M 
1 2 3 1 2 3 4 5 6 7 
Examinations to secure advance standing or to remove 
incompletes 
Registration 
Class work begins 
End of fee payment period 
English proficiency examination 
Last day a course may be dropped without recommendation 
of instructor 
Mid-quarter reports due 
Final date for filing diploma cards 
Easter recess begins 
Class work resumes 
Veishea, classes dismissed 12 noon Thursday 
Last day a course may be dropped without extenuating 
circumstances 
Examinations begin 
Examinations end 
Graduation 
University holiday, offices closed 
MAY .JUNE 
T W T F S S M T W T F S S M 
.JULY AUGUST 
T W T F S s M T W T F s 
1 2 3 4 5 1 2 1 2 3 4 5 6 7 1 2 3 4 
4 5 6 7 8 9 10 8 9 10 11 12 13 14 6 7 8 9 10 11 12 3 4 5 6 7 8 9 8 9 10 11 12 13 14 5 6 7 8 9 10 11 
11 12 13 14 15 16 17 15 16 17 18 19 20 21 13 14 15 16 17 18 19 10 11 12 13 14 15 16 15 16 17 18 19 20 21 12 13 14 15 16 17 18 
18 19 20 21 22 23 24 22 23 24 25 26 27 28 20 21 22 23 24 25 26 17 18 19 20 21 22 23 22 23 24 25 26 27 28 19 20 21 22 23 24 25 
25 26 27 28 29 30 31 29 30 27 28 29 30 31 24 25 26 27 28 29 30 29 30 31 26 27 28 29 30 31 
SUMMER QUARTER 1973 
June 4, Monday• 
June 5, Tuesday 
June 6, Wednesday, 4:00p.m. 
June 14, Thursday 
June 14, Thursday 
June 28, Thursday 
July 4, Wednesday 
July 10, Tuesday 
July 11, Wednesday 
July 12, Thursday 
July 13, Friday, 4:00p.m. 
July 19, Thursday, 4:00p.m. 
July 20, Friday 
Aug.3,Friday 
Aug. 15, Wednesday 
Aug. 16, Thursday 
Registration 
Class work begins 
End of fee payment period 
Last day a course may be dropp~d without recommendation 
of instructor (1st session) 
English qualifying examination 
Last day a course may be dropped without extenuating 
circumstances (1st session) 
U nlversity holiday, offices closed 
First session ends 
Registration for second summer session 
Class work begins 
End of fee payment period 
English qualifying examination 
Last day a course may be dropped without recommendation 
of instructor (2nd session) 
Last day a course may be dropped without extenuating 
circumstances (2nd session) 
Second summer session ends 
Graduation 
•students in residence preceding quarter will register during the examination week of that 
quarter. 
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The Faculty 
The General Faculty conslata of the Prealdent. Vlce Prealdento, Deana, Director of the Library, all profea-
eore and associate professors, and such other members of ~e Unlveraity staff aa the President may dealgnate. 
PARKS, W. ROBERT, President; Professor of 
PoUtlcal Science 
B.A., 1937, Berea; M.A., 1938, Kentucky; 
Ph.D., 1948, Wisconsin; LL.D., 1966, Berea; 
L.H.D., 1968, Westmar; LL.D., 1968, Drake 
ABALU, GEORGE 0., Instructor in Economics 
B.S .• 1969. Wisconsin State (Platteville); M.S., 
1970, Iowa State 
ABIAN, ALEXANDER, Professor of Mathe-
matics 
B.S., 1946, Tehran (Iran); M.S., 1954, Chi-
cago; Ph.D., 1956, Cincinnati 
ABRAHAM, WILLIAM H., Professor of Chem-
Ical Engineering 
B. Ch.E., 1952. Cornell; Ph.D., 1957, Purdue 
ABRAMS, NORMAN R, Assistant Professor 
of Applied Art 
B.F.A., 1952, Syracuse; M.A., 1961, Columbia 
Teachers 
ADAMANTIADES, ACHILLES G., Assistant 
Professor of Nuclear Engineering 
Diploma. 1957, Technical University of 
Athens (Greece); Ph.D., 1966, Massachusetts 
Institute of Technology 
ADAMS, HARRIET,- Professor of AppUed Art 
B.Des.. 1930. Kansas; M.A.. 1934, Western 
Reseroe 
AGRAWAL, BINOD C., Assistant Professor of 
Anthropology 
B.S .• 1960, B.S.E., 1961, M.A., 1963, Lucknow 
(India); M.S., 1969, Ph.D., 1970, Wisconsin 
AHRENS, FRANKLIN A, Associate Professor 
of Veterinary Physiology and Pharmacology 
B.S., D. V.M., 1959. Kansas State; M.S., 1965, 
Ph.D., 1968. Cornell 
AIKMAN, JOHN M., Professor of Botany 
A.B .• 1917, A.M.. 1921,D.Sc.,1951.Nebraska 
Wesleyan; Ph.D .• 1928. Nebraska 
AITCHISON, GARY L., Assistant Professor of 
Industrial Administration 
B.A .• 1966, State College of Iowa; M.A., 
1961, Colorado State 
ALEXANDER, JACK M., Assistant Professor; 
Farm Manager 
B.S., 1950, M.S., 1960, Iowa State 
ALLEN, EDWARDS., ProfessorofMathematlcs 
A.B., 1909, A.M., 1910, Ph.D., 1914. Har-
vard 
ALLEN, PHILIP M., Assistant Professor of 
Applied Art 
B.F.A., 1960, M.F.A., 1961, Drake 
ALMFELDT, MAURICE W., Professor of Engi-
neering Graphics 
B.S., 1932, Rhode Island State 
ALMQUIST, JAMES C., Assistant Professor; 
Area Director, University Extension 
B.S., 1954. M.S., 1962, Iowa State 
AMEMIYA, MINORU, Associate Professor of 
Agronomy 
B.S., 1942, California; M.S., 1948, Ph.D., 
1960, Ohio State 
ANDERSON, CAROL L., Assistant Professor 
of Chlld Development 
B.S., 1961, M.S., 1969, Wisconsin 
ANDERSON, DALE A, Associate Professor 
of Aerospace Engineering 
B.S., 1967, St. Louis; M.S., 1959, Ph.D., 1964, 
Iowa State 
ANDERSON, DALE L., Instructor In Physical 
Education for Men 
B.A., 1968, Luther; M.A., 1970, Iowa 
ANDERSON, DON M., Professor of Foreign 
Languages 
B.A., 1948, Maine; M.A., 1960, Ph.D., 1955, 
Iowa 
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ANDERSON, ERNEST W., Professor of Aero-
space Engineering and Head of the Depart. 
ment; Anson Marston Distinguished Professor 
ln Engineering 
B.S., 1926, North Dakotu State; M.S., 1928, 
Ph.D., 1933, Iowa State 
ANDERSON, GLENDON R, Assistant Profes-
sor of Physical Education for Men; Head 
Basketball Coach 
B.S., 1951, Colorado State 
ANDERSON, IRVIN C., Professor of Agronomy; 
Professor of Botany 
B.S., 1951, Iowa State; M.S., 1954, Ph.D., 
195 7, North Carolina State 
ANDERSON, JULIA F., Professor, Associate 
Dean of the College of Home Economics 
B.S., 1941, Iowa State; M.S., 1947, Washing-
ton 
ANDERSON, LESLIE A, Instructor ln Physical 
Education for Men 
B.S., 1960, M.S., 1968, Iowa State 
ANDERSON, LLOYD L., Associate Professor 
of Animal Science 
B.S., 1957, Ph.D., 1961, Iowa State 
ANDERSON, MARVIN A., Professor of Agron-
omy; Dean of University Extension and Direc-
tor of the Cooperative Extension Service 
B.S., 1939, M.S., 1949, Ph.D., 1955, Iowa 
State 
ANDERSON, PAUL M., Professor of Electrical 
Engineering 
B.S., 1949, M.S., 1958, Ph.D., 1961, Iowa 
State 
ANDERSON, RUSSELL D., Instructor ln Elec-
trical Engineering 
B.S., (E.E.), 1960, B.S. (M.E.), 1961, M.S., 
1964, Iowa State 
ANDERSON, WILLARD R, Assistant Profes-
sor of Agricultural Engineering 
B.S., 1950, M.S., 1952, Iowa State 
ANDRE, FLOYD, Professor of Entomology; 
Dean of the College of Agriculture; Director 
of the Agriculture and Home Economics Ex-
periment Station 
B.S., 1931, M.S., 1933, Ph.D., 1936, Iowa 
State 
ANDRONIKOU, ANASTASIOS M., Instructor 
ln Mathematics 
B.S., 1967, Athens (Greece) · 
ANGELIC!, ROBERT J., Associate Professor 
of Chemistry 
B.S., 1959, St. Olaf; Ph.D., 1962, North-
western 
ANKER, DONALD E., Assistant Professor of 
Electronics Technology 
B.S., 1962, Iowa State 
APPLEQUIST, JON B., Professor of Biophysics 
B.S., 1954, California (Berkeley); Ph.D., 1959, 
Harvard 
APT, LEON J., Associate Professor of History 
B.A., 1956, M.A., 1957, Arkansas; Ph.D., 
1965, Chicago 
ARENDT, STEVEN M., Lt., USN, Assistant 
Professor of Naval Science 
B.S., 1966, U.S. Naval Academy 
ARGANBRIGHT, DEANE E., Assistant Pro-
fessor of Mathematics 
B.S., B.S.Ed., 1962, Bowling Green; M.A., 
1964, Ph.D., 1967, Washington 
ARMBRECHT, MARLENE, Instructor ln Chlld 
Development 
B.S., 1968, M.S., 1970, Iowa State 
ARNBAL, CARL A, Associate Professor of 
Engineering Graphics 
B.M.E., 1946, Minnesota,· M.S., 1955, Kan-
sas State; M.S., 1965, Iowa State 
ARNOLD, BARRY C., Associate Professor of 
Mathematics; Associate Professor of Statis-
tics 
B.Sc., 1961, McMaster; M.S., 1963, Ph.D., 
1965, Stanford 
ARNOLD, CAROLE R, Assistant Professor 
of Psychology 
B.A., 1961, Louisiana State; M.A., 1963, Stan-
ford; Ph.D., 1967, Illinois 
ARNOLD, LIONEL K., Professor of Chemical 
Engineering 
A.B., 1920, Ellsworth; B.S., 1921, M.S., 1926, 
Ph.D., 1930, Iowa State 
ARNOLD, TOM A, Instructor; Head, Circu-
lation Department, Library 
B.S., 1959, 'Florida State; M.L.S., 1968, Ok-
lahoma 
ARNRI CH, LOTTE, Professor of Food and Nu-
trition 
B.S., 1944, Ph.D., 1952, California 
ARTHUR, I.W., Professor of Economics 
B.S., 1916, M.S., 1927, Iowa State; Ph.D., 
1939, Minnesota 
ATHERLY, ALAN G., Assistant Professor of 
Genetics; Assistant Professor of Biochemistry 
B.S., 1960, Western Michigan; Ph.D., 1965, 
North Carolina 
ATKINS, RICHARD E., Professor of Agronomy 
B.S., 1941, Kansas State; M.S., 1942, Ph.D., 
1948, Iowa State 
AUGUSTINE, GRACE M., Professor Emeritus 
of Institution Management 
B.S., 1929, M.A., 1930, Ph.D., 1935, Colum-
bia 
AVANT, LLOYD L., Associate Professor of 
Psychology 
B.A., 1957, M.A., 1961, Furman; Ph.D., 1966, 
Kansas State 
AVEY, JAMES A., Associate; Editor, Midwest 
Plan Service 
B.S., 1962, Iowa State 
AVEZZANO, JOSEPH W., Instructor in Physi-
cal Education for Men 
B.S., 1965, Florida State 
AVRAAMIDES, ACHILLES, Instructor in His-
tory 
B.A., 1957, Bob Jones; M.A., 1963, Minnesota 
AYRES, GEORGE E., Instructor, Associate, 
Agricultural Engineering 
B.S., 1964, Cornell; M.S., 1966, Iowa State 
BACHMANN, MARILYN U., Instructor in Zo-
ology 
B.S., 1955, Ball State; M.S., 1960, Ph.D., 
1964, Michigan 
BACHMANN, ROGER W., Associate Professor 
of Fisheries Biology 
B.S., 1956, Ph.D., 1962, Michigan; M.S., 1958, 
Idaho 
BACHMAN, ROBERT Z., Associate, Institute 
for Atomic Research 
B.S., 1951, Iowa State 
BAGLIN, JOHN E. E., Assistant Professor 
of Physics 
B.S., 1957, M.S., 1959, Ph.D., 1964, Mel-
bourne (Australia) 
BAHADUR, SHY AM, Assistant Professor of 
Mechanical Engineering 
B.E., 1957, M.E., 1962, Roorkee (India); 
Ph.D., 1970, Michigan 
BAILEY, CHARLES R., Capt., USA, Assistant 
Professor of Military Science 
B.S., 1963, Sam Houston State 
BAILEY, DONALD M., Assistant Professor 
of Metallurgy 
B.S., 1954, Illinois State; M.S., 1961, Iowa 
State 
BAILEY, MERRITI E., JR., Associate Pro-
fessor of Journalism and Mass Communi-
cation; Director of Book Publishing 
B.S., 1949, M.S., 1951, Iowa State 
BAKER, DOUGLAS J., Associate, Agronomy 
B.S., 1968, M.S., 1970, Utah State 
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BAKER, DURWOOD L., . Professor of Veteri-
nary Medicine and Surgery; Associate Dean 
of the College of Veterinary Medicine 
D.V.M., 1943, Iowa State 
BAKER, EDWARD K., Instructor, Associate, 
Economics 
B.S., 1949, Oklahoma State; M.S., 1966, Kan-
sas State 
BAKER, GEORGE G., Instructor ln Veterinary 
Clinical Sciences 
D.V.M., 1967, Iowa State 
BAKER, HARLAN K., Associate Professor, 
Electrical Engineering 
]J.S., 1963, M.S., 1967, Iowa State 
BAKER, HAROLD D., Assistant Professor of 
Statistics 
B.S., 1958, M.S., 1963, Iowa State 
BAKER, JOHN R., Associate Professor of Zool-
ogy and Entomology 
B.S., 1952, M.S., 1956, Wyoming; Ph.D., 1966, 
Minnesota 
BAKER, RONALD D., Assistant Professor of 
Psychology; Counseling Psychologist, Student 
Counseling Service 
B.S., 1959, M.A., 1964, Ph.D., 1967, Stan-
ford 
BAKKE, ARTHUR L., Professor of Botany 
B.S., 1909, M.S., 1911, Iowa State; Ph.D., 
1917, Chicago 
BAL, HARPAL S., AssistantProfessorofVeteri-
nary Anatomy 
B. V.Sc., 1953, Punjab (India); M.S., 1966, 
Ph.D., 1969, Iowa State 
BALL, A. GORDON, Professor of Economics 
B.S., 1949, Toronto (Canada); M.S., 1950, 
Ph. D., 1954, Iowa State 
BALL, ROGER A., Associate Professor of Vet-
erinary Pathology, Veterinary Medical Re-
search Institute 
D.V.M., 1954, Iowa State; Ph.D., 1964, Min-
nesota 
BALLOUN, STANLEY L., Professor of Poultry 
Science 
B.S., 1930, Ph.D., 1952, Iowa State 
BALMER, DALE R., Associate; Assistant Su-
pervisor, WOI-TV 
BALZER, EUGENE W., Instructor in Industrial 
Education 
B.S., 1963, M.S., 1967, Colorado State 
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BANCROFT, THEODORE A., Professor of Sta-
tistics and Head of the Department; Director 
of the Statistical Laboratory 
A.B., 1927, Florida; A.M., 1934, Michigan; 
Ph.D., 1943, Iowa State 
BANKS, CHARLES V., Professor of Chemistry; 
Section Chief, Chemistry Division, Institute 
for Atomic Research 
B.Ed., 1941, Western Illinois; M.S., 1944, 
Ph.D., 1946, Iowa State 
BANNISTER, DWIGHT M., Associate Profes-
sor, Assistant Editor, Cooperative Extension 
Service ' 
B.S., 1928, Northwestern 
BARCUS, PAUL W., Associate Professor of 
Nuclear Engineering 
B.S., 1945, U.S. Naval Academy; B.S., 1948, 
Massachusetts Institute of Technology; M.A., 
1961, East Carolina; Ph.D., 1966, fowa State 
BARLAND, JEROME K., Assistant Professor, 
Physical Education for Men 
B.S., 1957, M.S., 1958, Kansas 
BARNES, RICHARD G., Professor of Physics 
B.A., 1948, Wisconsin; M.A., 1949, Dart-
mouth; Ph.D., 1952, Harvard 
BARNES, WILFRED E., Professor of Mathe-
matics and Head of the Department 
S.B., 1949, S.M., 1950, Chicago; Ph.D., 1954, 
British Columbia (Canada) 
BARNETT, ROBERT B., Col., USA, Professor 
of Military Science and Head of the Depart-
ment 
B.S., 1955, Indiana 
BARRY, MARY ANNE, Instructor in English 
B.A., 1965, Seton Hall; M.A., 1967, Akron 
BARTA, THOMAS A., Assistant Professor of 
Industrial Engineering 
B.S., 1957, Iowa State; M.S., 1962, Iowa 
BARTON, THOMAS A., ProfessorofLandscape 
Architecture and Head of the Department 
B.S., 1941, M.L.A., 1960, Iowa State 
BARTON, THOMAS J., Assistant Professor of 
Chemistry 
B.S., 1962, Lamar State; Ph.D., 1967, Florida 
BARTZ, WAYNE H., Professor of Psychology 
B.A., 1960, M.A., 1961, Western Michigan; 
Ph. D., 1963, Purdue 
BASART, JOHN P., Assistant Professor of Elec-
trical Engineering 
B.S., 1962, M.S., 1963, Ph.D., 1961. Iowa 
State 
BASHOR, ALLAN L., Instructor in Sociology 
B.A., 1963, La Verne,· M.S., 1969, Iowa State 
BASHOR, DOROTHY N., Associate Professor 
of Sociology 
B.A., 1963, La Verne,· M.S., 1968, Iowa State 
BATAILLE, ROBERT R., Assistant Professor 
of English 
B.A., 1962, Rutgers; M.A., 1965, Ph.D., 1970, 
Kansas 
BATESON, BERNICE, Instructor; Assistant 
State Leader, Home Economics, Cooperative 
Extension Service 
B.S., 1928, M.S., 1967, Iowa State 
BATH, JOHN A., Professor of Psychology; Pro-
fessor of Education 
A.B., 1932, Peru State; M.A., 1933, Ph.D., 
1942, Nebraska 
BATHIE, WILLIAM W., Assistant Professor 
of Mechanical Engineering 
B.S., 1957, M.E., 1967, Iowa State 
BATTESE, GEORGE E., Instructor, Associate, 
Statistics 
B.Ag.Ec., 1964, M.Ag.Ec., 1968, New England 
(Australia) 
BAUER, LARRY G., Instructor in Chemical 
Engineering 
B.S., 1962, M.S., 1963, Missouri (Rolla) 
BAUMANN, E. ROBERT, Professor of Civil 
Engineering 
B.S.E., 1944, Michigan; B.S., 1945, M.S., 
1947, Ph.D., 1954, Illinois 
BAUMEL, C. PHILLIP, ProfessorofEconomics; 
Professor of Industrial Administration 
B.Sc., 1950, M.Sc., 1957, Ohio State; Ph.D., 
1961, Iowa State 
BAUSKE, ROBERT J., Assistant Professor of 
Horticulture 
B.A., 1943, Carleton; Ph.D., 1966, Iowa State 
BAUTISTA, RENATO G., Assistant Professor 
of Chemical Engineering 
B.S., 1955, Santo Tomas (the Philippines); 
S.M., 1957, Massachusetts Institute of Tech-
nology; Ph.D., 1961, Wisconsin 
BEAL, GEORGE M., Professor of Sociology and 
Chairman of the Department of Sociology and 
Anthropology 
B.S., 1943, M.S., 1947, Ph.D., 1953, Iowa 
State 
BEARD, JESS R., Professor of Education; Pro-
fessor in Charge of Elementary Education 
B.S., M.S., 1947, Illinois; Ed.D., 1958, George 
Peabody 
BEATTIE, THOMAS A., Assistant Professor 
of Institution Management 
B.S., 1950, Cornell; M.Ed., 1964, Illinois 
BEATTY, JAMES D., Instructor ln English 
B.S., 1964, Iowa State; M . .l).., 1966, Iowa 
BEAUDRY, BERNARD J., Associate, Institute 
for Atomic Research 
B.A., 1954, St. John's; M.S., 1959, Iowa State 
BEAVERS, IRENE, Associate Professor of 
Home Economics Education 
B.S., 1948, George Peabody; M.S., 1953, Iowa 
State; Ph.D., 1962, Wisconsin 
BEAVERS, WILLET I., Associate Professor of 
Physics 
B.S., 1955, M.S., 1959, Missouri; Ph.D., 1965, 
Indiana 
BECK, ALLAN R., Instructor, Associate, Horti-
culture 
B.s.;·J 956, Iowa State 
BECK, R.A.D., Instructor in Economics 
B.A., 1964, Alberta (Canada) 
BEDFORD, LARRY D., Instructor in Economics 
B.S., 1966, M.S., 1968, New Mexico State 
BEER, CRAIG E., Associate Professor of Agri-
cultural Engineering 
B.S., 1950, M.S., 1957, Ph.D., 1962, Iowa 
State 
BEESON, ROBERT E., Instructor in Electrical 
Engineering 
B.S., 1961, M.S., 1964, Iowa State 
BEITZ, DONALD C., Assistant Professor of 
Biochemistry and Biophysics; Assistant Pro-
fessor of Animal Science 
B.S., 1962, MS., 1963, Illinois; Ph.D., 1967, 
Michigan State 
BELL, HARRIET T., Instructor; Cataloger, 
Library 
B.S., 1968, Iowa State; M.A., 1969, Iowa 
BELL, HOWARD, Assistant Professor of Nu-
clear Engineering 
B.S., 1958, M.S., 1960, Ph.D., 1966, Cali-
fornia (Berkeley) 
BELL, MELVIN S., Assistant Professor of In-
dustrial Education 
B.A., 1940, Northern Iowa; M.S., 1952, Iowa 
State 
BENDIXEN, JOE F., Instructor in Agricultural 
Education 
B.S., 1960, M.S., 1963, Ph.D., 1969, Iowa 
State 
BENEDICT, LES R., Associate; Writer-Director, 
Fllm Production Unit 
B.S., 1966, Montana State 
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BENEDICT, ROBERT N., InstructorinApplled 
Art 
B.F.A., 1965, M.F.A., 1969, Kansas 
BENEKE, RAYMOND R., Professor of Eco-
nomics 
B.S., 1940, M.S., 1946, Iowa State; Ph.D., 
1949, Minnesota 
BENN, CHARLES L., Instructor; Photographer, 
Cooperative Extension Service 
BENNEIT, ADRIAN A., Assistant Professor 
of History 
B.A., 1964, Antioch; M.A., 1966, Ph.D., 1970, 
California (Davis) 
BENNETT, MYRTLE C., Instructor; Cataloger, 
Library 
B.A., 1965, Tougaloo; M.S.L.S., 1966, At-
lanta 
BENNE IT, ROY, Assistant Professor of Ed-
ucation 
B.S., 1949, M.Ed., 1966, Abilene Christian; 
Ph.D., 1970, Iowa State 
BENSEND, DWIGHT W., Professor of Forestry 
B.S., 1937, Ph.D., 1942, Minnesota 
BENSON, BEVERLY A., Instructor in English 
B.A., 1965, Augustana; M.A., 1967, Kansas 
BENSON, DONALD R., Professor of English 
A.B., 1949, Kansas City; M.A., 1951, Col-
gate; Ph.D., 1959, Kansas 
BENSON, GARREN 0., Associate, Agronomy 
B.S., 1961, M.S., 1963, Minnesota 
BERARD, MICHAEL F., Assistant Professor 
of Ceramic Engineering; Associate Engineer, 
Institute for Atomic Research 
B.S., 1960, M.S., 1962, Ph.D., 1968, Iowa 
State 
BERESFORD, HOBART, Professor Emeritus 
of Agricultural Engineering 
B.S., 1924, A.E., 1941, Iowa State 
BERESFORD, REX, Professor Emeritus of Ani-
mal Science 
B.S.A., 1911, Iowa State 
BERGKAMP, JAMES L., Instructor in Animal 
Science 
B.S., 1969, Kansas State 
BERGMAN, ROBERT D., Instructor lnZoology 
and Entomology 
B.S., 1968, M.S., 1970, Iowa State 
BERN, CARL J., Instructor in Agricultural 
Engineering 
B.S., 1963, M.S., 1964, Nebraska 
BERNAL, ALFREDO 0., Associate, Agronomy 
B.S., 1965, Iowa State 
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BERNARD, ROBERT W., Associate Professor 
of Foreign Languages 
B.A., 1958, St. Thomas; M.A., 1962, Ph.D., 
1968, Kansas 
BERTRAM, LEE A., Assistant Professor of 
Engineering Mechanics 
B.S., 1963, M.S.A.E., 1964, Purdue; Ph.D., 
1969, Rlinois Institute of Technology 
BETZ, ELLEN L., Assistant Professor of Psy-
chology; Counseling Psychologist, Student 
Counseling Service 
B.J., 1947, Missouri; Ph.D., 1968, Minnesota 
BEVERIDGE, ELIZABETH, Professor of Fam-
Uy Environment 
B.S., 1929, Colorado State; M.S., 1934, Iowa 
State 
BICKERSTAFF, C. RAYMOND, Assistant Pro-
fessor of Physical Education for Men; Assis-
tant Athletic Director 
B.S.E., 1951, Arkansas; M.Ed., 1953, Thxas 
BIELEFELD, MARTIN 0., Assistant Professor 
of Psychology; Counseling Psychologist, Stu-
dent Counseling Service 
B.S., 1961, Wisconsin,· M.A., 1965, Kent State; 
Ph.D., 1968, Missouri 
BIGGS, DONALD L., Professor of Geology 
B.A., 1949, M.A., 1951, Missouri; Ph.D., 1957, 
Illinois 
BIGGS, W. GALE, Assistant Professor of Me-
teorology; Assistant Professor of Cllmatology 
B.S., 1959, Kansas State; M.S., 1960, Ph.D., 
1966, Michigan 
BIRD, EMERSON W., Professor of Food Tech-
nology; Professor of Biochemistry 
B.S., 1923, Pennsylvania State; Ph.D., 1929, 
Iowa State 
BISENIEKS, DAINIS, Instructor in English 
.8.A., 1959, M.A., 1967, Michigan 
BISHOP, MARIE M., Assistant Professor; Assis-
tant State Leader, 4-H and Youth Program, 
Cooperative Extension Service 
B.S., 1942, Iowa State; M.S., 1956, Michigan 
State 
BLACK, CHARLES A., Professor of Agronomy; 
Charles F. Curtiss Distinguished Professor 
In Agriculture 
B.S., 1937, Colorado State; M.S., 1938, Ph.D., 
1942, Iowa State 
BLACK, HENRY M., Professor of Mechanical 
Engineering and Head of the Department 
B.S., 1929, Iowa State; S.M., 1934, Haroard 
BLAIR, ROBERT 0., Assistant Professor of 
Electronics Technology 
B.S., 1951, Kansas State 
BLEYLE, CARL 0., Associate Professor of 
Music; U Diversity Organist 
B.M., 1957, Kentucky; M.M., 1960, Wisconsin; 
Ph.D., 1969, Minnesota 
BLINN, EDMUND G., Associate Professor of 
Journalism and Mass Communication 
B.S., 1948, Boston; M.S., 1950, Iowa State 
BLISS, RALPH K., Professor of Agrlculture, 
Cooperative Extension Service 
B.S.A, 1905, D.Sc., 1958, Iowa State 
BLOCK, KING M., Instructor in Physical Edu-
cation for Men 
B.S., 1951, M.Ed., 1954, Idaho 
BLONDEAU, ROLLIE E., Assistant Professor 
of Music 
B.M., 1957, Trinity (San Antonio); M.M., 
1960, Yale 
BOAST, WARREN B., Professor of Electrical 
Engineering and Head of the Department 
B.S., 1933, M.S., 1934, Kansas; Ph.D., 1936, 
Iowa State 
BOCKHOP, CLARENCE W., Professor of Agri-
cultural Engineering and Head of the Depart-
ment 
B.S., 1943, M.S., 1955, Ph.D., 1957, Iowa 
State 
BODE, JOHN C., Instructor in Farm Operation 
B.S., 1961, M.S., 1967, Iowa State 
BODENSTEINER, EDWARD L., Instructor in 
Economics 
B.S., 1969, Iowa State 
BODENSTEINER, LEONARD J., Assistant 
Professor of Economics 
B.S., 1936, M.S., 1952, Iowa State 
BOEHNKE, GEORGE E., Associate Professor; 
Area Director, University Extension 
B.S., 1943, M.S., 1953, Iowa State 
BOHLEN, JOE M., Professor of Sociology 
B.S., 1947, M.S., 1948, Ph.D., 1954, Iowa 
State 
BOHNENKAMP, JEANNETTE S., Instructor 
in Food and Nutrition 
B.A., 1953, Clarke; M.S., 1956, Iowa State 
BOLES, DONALD E., Professor of Political 
Science 
B.S., 1950, M.S., 1953, Ph.D., 1956, Wisconsin 
BOND, MIRIAM P., Assistant Professor; Head, 
Undergraduate Services, Library 
B.A., 1934, Minnesota; M.A., 1964, Denver 
BOND, PAUL R., Associate Professor of Elec;-
trlcal Engineering 
B.S., 1952, John Brown; M.S., 1958, Ph.D., 
1963, Iowa State 
BONNEFIL, LEONCE, Associate, Zoology and 
Entomology 
B.S., 1942, Haiti; M.S., 1944, Iowa State 
BORCK, R W., Associate, Music 
B.A., 1948, M.A., 1956, Iowa 
BORTLE, FRANK E., ProfessorofMathematics; 
Coordinator of Advising, College of Sciences 
and Humanities 
B.S., 1931, M.S., 1932, Texas A and~; 
Ph.D., 1949, Iowa State 
BOSTON, ROBERT S., Instructor ln English 
B.S., 1962, Iowa State 
BOWEN, CHARLES CLARK, Professor of Bot-
any; Assistant Dean of the College of Sci-
ences and Humanities 
B.S., 1949, M.S., 1950, Ph.D., 1953, Michi-
gan State 
BOWEN, DALE W., Associate Professor of Elec-
trical Engineering 
B.S., 1955, South Dakota School of Mines; 
M.S., 1956, Ph.D., 1963, Iowa State 
BOWEN, GEORGE H., Professor of Physics 
B.S., 1949, Ph.D., 1953, California Institute 
of Technology 
BOWERS, MADGE H., Assistant Professor of 
Physical Education for Women 
B.S., 1927, Battle Creek College of Physical 
Education 
BOWMAN, MICHAEL D., Instructor in Com-
puter Science 
B.S., 1965, Iowa State 
BOYD, DALE E., Instructor in Journalism and 
Mass Communication 
B.A., 1942, Iowa; M.S., 1970, Iowa State 
BOYD, MORTON M., Instructor in Agricultural 
Engineering 
B.S., 1954, Pennsylvania State; M.S., 1962, 
Massachusetts 
BOYLAN, DAVID R., JR., Professor of Chemi-
cal Engineering; Dean of the College of Engi-
neering; Director of the Engineering_ Research 
Institute 
B.S., 1943, Kansas; Ph.D., 1952, Iowa State 
BOYLES, NORMAN L., Associate Professor 
of Education; Director of Teacher Placement 
B.A., 1954, Thsculum; M.S., 1957, Ed.D., 
1963, Tennessee 
BRACKELSBERG, PAUL 0., Assistant Pr~ 
feasor of Animal Science 
B.S., 1961, North Dakota State,· M.S., 1963, 
Connecticut; Ph.D., 1966, Oklahoma State 
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BRACKELSBERG, PHYLLIS, Instructor in 
Textiles and Clothing 
B.S., 1961, North Dakota State; M.S., 1963, 
Connecticut 
BRADY, EUGENE A., Professor of Economics 
B.A., 1952, M.A., 1954, Washington; Ph.D., 
1961, California 
BRAITO, RITA, Assistant Professor of Soci-
ology 
B.S., 1956, San Jose State; M.S., 1967, Wash-
ington; Ph.D., 1970, Minnesota 
BRANDNER, FRED A.,. Assistant Professor 
of Mathematics 
B.S., 1921, Kansas State Teachers,· M.S., 
1923, Chicago 
BRANDSBERG, GEORGE T., Associate; As-
sistant Editor, Cooperative Extension Ser-
vice 
B.A., 1959, South Dakota; M.S., 1967, Iowa 
State 
BRANDT, FRANK E., Professor of Speech 
B.A., 1938, Iowa State Teachers,· M.S., 1948, 
Iowa State 
BRATION, C. GENE, Assistant Professor of 
Journalism and Mass Communication 
B.J., 1950, Missouri; M.S., 1956, Kansas 
BRAUN, JULIE A., Assistant Professor of En-
glish 
B.A., 1959, M.A., 1962, Ph.D., 1967, Cali-
fornia (Los Angeles) 
BREARLEY, HARRINGTON C., J R, Associate 
Professor of Electrical Engineering; Associate 
Professor of Computer Science 
B.E.E., 1946, Georgia Institute of Technol-
ogy; M.S., 1950, Ph.D., 1954, Illinois 
BREAUX, HAROLD J., Instructotin·Economics 
B.S., 1968, Southern 
BREECE, H. EDWARD, Instructor ln Agri-
cultural Engineering 
B.S., 1958, M.S., 1959, Illinois 
BREITER, JOAN C., Assistant Professor of 
Elementary Education 
B.S., 1956, M.S., 1961, Mankato State; Ed.D., 
1968, Colorado State 
BREMNER, JOHN M., Professor of Agronomy; 
Professor of Biochemistry 
B.Sc., 1944, Glasgow (Scotland); Ph.D., 1948, 
D.Sc., 1959, London (England) 
BREWER, KENNETH A., Associate Professor 
of ClvU Engineering 
B.S.C.E., 1960, M.S., 1961, Kansas State; 
Ph.D., 1968, Texas A and M 
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BREWER, WILMA D., Professor of Food and 
Nutrition and Head of the Department 
B.S., 1935, Kansas State; M.S., 1939, Wash-
ington State; Ph.D., 1950, Michigan State 
BRINDLEY, TOM A, Professor of Entomology 
B.S., 1928, M.S., 1929, Ph.D., 1934, Iowa 
State 
BRITTAIN, FRANK H., Assistant Professor 
of Engineering Mechanics 
B.S., 1960, Colorado; M.S., 1961, Ph.D., 1966, 
Illinois 
BROCKMAN, WILLIAM H., Assistant Profes-
sor of Electrical Engineering 
B.S., 1960, M.S., 1962, Ph.D., 1966, Purdue 
BROOKS, RALPH M., Associate, Sociology 
B.S., 1965, M.S., 1968, Brigham Young 
BROWN, DONALD W., Professor of Industrial 
Administration 
B.S., 1942, Kansas State; M.B.A., 1946, Den-
ver; C.P.A., 1950 
BROWN, E. DOUGLAS, Associate; Music Dir-
ector, WOI AM-FM 
B.A., 1960, Knox; M.A., 1962, Iowa 
BROWN, FREDERICK G., Professor of Psy-
chology 
B.A., 1954, M.A., 1955, Wisconsin; Ph.D., 
1958, Minnesota 
BROWN, GEORGE GORDON, Assistant Profes-
sor of Zoology 
B.S., 1959, M.S., 1961, Virginia Polytechnic; 
Ph.D., 1966, Miami (Florida) 
BROWN, JOSEPH M., Associate Professor of 
Electrical Engineering 
B.S., 1954, Mississippi State; M.S., 1961, 
Southern Methodist; Ph.D., 1965, Carnegie-
Mellon 
BROWN, JUNE C., Assistant Professor of Ap-
plied Art 
B.S., 1924, Michigan State 
BROWN, L. NED, Associate Professor of Vet-
erinary Microbiology and Preventive Medi-
cine, Veterinary Medical Diagnostic Labora-
tory 
D. V. M., 1958, Ohio State; M.S., 1962, Ph. D., 
1966, Iowa State 
BROWN, MILTON D., Associate Professor of 
Education 
B.S., 1941, Central Michigan; M.B.A., 1952, 
Denver; Ph.D., 1964, Michigan 
BROWN, NANCY E., Assistant Professor of 
Institution Management 
B.S., 1960, Vermont,· M.S., 1964, Kansas State 
BROWN, R GROVER, Professor of Electrical 
Engineering 
B.S., 1948, M.S., 1951, Ph.D., 1956, Iowa 
State 
BROWN, TIMOTHY A, Assistant Professor; 
Assistant Director for Administrative Ser-
vices, Library 
B.A., 1962, St. Paul Seminary; M.S., 1964, 
Illinois 
BROWNING, GARY E., Instructor in Indus-
trial Education 
B.S., 1965, West Texas State; M.S., 1970, 
Iowa State 
BROWNING, GEORGE M., Professor of Agron-
omy 
B.S., 1932, Missouri; M.S., 1934, Ph.D .. 1938, 
West Virginia 
BROWNING, J. ARTIE, Professor of Plant Pa-
thology 
B.S., 1947, Baylor; Ph.D., 1953, Cornell 
BRUENE, ROGER J., Instructor; Agriculture 
Classification Officer 
B.S., 1956, Iowa State 
BRUMBAUGH, RONALD L., Col., USAF, Pro-
fessor of Air Force Aerospace Studies 
B.S., 1950, Texas Christian 
BRUNER, CHARLOTTE H., Assistant Profes-
sor of Foreign Languages 
B.A., 1938, Illinois; M.A., 1939, Columbia 
BRUNER, DAVID K., Professor of English 
A.B., 1933, A.M., 1934, Washington (St. 
Louis); Ph.D., 1941, Illinois 
BRUSTOWICZ, PAUL M., InstructorinZoology 
B.S., 1966, Alliance; M.S., 1969, Iowa State 
BRUTON, BRENT T., Assistant Professor of 
Sociology 
B.A., 1964, M.A., 1966, Ph.D., 1970, Missouri 
BRYAN, RAY J., Professor of Education; Pro-
fessor-in-Charge of Professional Studies 
B.S., 1933, M.S., 1937, Kansas State; Ph.D., 
1940, Nebraska 
BUCHANAN, IRENE H., Associate Professor, 
Home Economics 
B.S., 1923, M.S., 1938, Iowa State 
BUCHANAN, ROBERT E., Professor of Bac-
teriology; Professor of Special Research and 
Development; Dean Emeritus of the Graduate 
College 
B.S., 1904, D.Sc., 1958, Iowa State; M.S., 
1906, Ph.D., 1908, Chicago; D.Sc., 1954, Rut-
gers 
BUCHELE, WESLEY F., Professor of Agricul-
tural Engineering 
B.S., 1943, Kansas State; M.S., 1950, Ar-
kansas; Ph.D., 1954, Iowa State 
BUCK, CORNELIA L., Instructor in Textiles 
and Clothing 
B.S., 1946, Iowa State 
BUCK, GRIFFITH J., Associate Professor of 
Horticulture 
B.S., 1948, M.S., 1949, Ph.D., 1953, Iowa 
State 
BUCK, WILLIAM B., Professor of Veterinary 
Pathology, Veterinary Medical Diagnostic 
Laboratory 
B.S., D.V.M., 1956, Missouri; M.S., 1963, Iowa 
State 
BUCKELS, ELIZABETH E., Instructor in En-
glish; Instructor in Education 
B.A., 1941, Grinnell; M.S., 1968, Iowa State 
BUDOLFSON, MARIE A., Professor of Family 
Environment 
B.S., 1932, M.S., 1943, Iowa State 
BULKLEY, ROSS V., Associate Professor of 
Zoology and Entomology 
B.S., 1952, M.S., 1957, Utah State; Ph.D., 
1969, Iowa State 
BULTENA, GORDON L., Associate Professor 
of Sociology 
B.A., 1957, Northern Iowa; M.A., 1959, Ph.D., 
1963, Minnesota 
BUNDY, CLARENCE E., Professor of Agri-
cultural Education and Chairman of the De-
partment 
B.S., 1929, M.S., 1934, Iowa State 
BURCHAM, ROBERT, Associate, Cooperative 
Extension Service 
B.S., 1963, Iowa State 
BUREAU, ALFRED J., Assistant Professor 
of Physics 
B.S., 1941, Billings Polytechnic; M.S., 1952, 
Ph.D., 1956, Iowa State 
BURKHALTER, N. LAURENCE, Professor of 
Music and Head of the Department 
L. T. C.L., 1939, Trinity (London); B.S.M., 
1947, Bluffton; M.M., 1949, Northwestern; 
Ph.D., 1961, Ohio State 
BURKHART, LAWRENCE E., Professor of 
Chemical Engineering 
B.S., 1953, Kansas State; M.S., 1956, Ph.D., 
1958, Iowa State 
BURKHOLDER, HARVEY R, Associate, In-
stitute for Atomic Research 
B.S., 1954, North Dakota . 
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BURMOOD, DWAYNE T., Associate, Agron-
omy 
B.S., 1967, M.S., 1968, Nebraska 
BURNET, GEORGE, Professor of Chemical En-
gineering and Head of the Department; Chief, 
Chemical Engineering Division, Institute for 
Atomic Research 
B.S., 1948, M.S., 1949, Ph.D., 1951, Iowa 
State 
BURRELL, HARRY G., Assistant Professor; 
Sports Editor, Information Service 
B.A., 1933, M.A., 1946, Iowa 
BURRIS, JOSEPH S., Assistant Professor of 
Botany 
B.S., 1964, Iowa State; M.S., 1965, Ph.D., 
1967, Virginia Polytechnic 
BURROUGHS, WISE, Professor of Animal Sci-
ence 
B.S., 1934, Ph.D., 1939, Illinois 
BURTON, ARTHUR E., Associate Professor 
of Architecture 
B.S., 1942, M.S., 1947, Iowa State 
BURTON, MARY E., Assistant Professor of 
Textiles and Clothing 
B.S., 1942, M.S., 1961, Iowa State 
BUSWELL, HARRIE R., Instructor in Elec-
trical Engineering 
B.S., 1967, M.S., 1969, Iowa State 
BUTLER, ROBERT 0., Assistant Professor 
of Engineering Graphics 
B.S., 1951, Iowa State 
BUTTREY, BENTON W., Professor of Zoology 
and Entomology 
B.S., 1947, M.S., 1949, Idaho; Ph.D., 1953, 
Pennsylvania 
CALDER, GEORGE V., Assistant Professor 
of Chemistry 
B.S., 1960, Notre Dame; Ph.D., 1966, Cali-
fornia (Berkeley) 
CAMP, ROGER C., Professor of Electrical En-
gineering 
B.S.,1956, Oklahoma State; M.S., 1967, Ph.D., 
1962, Iowa State 
CAMPBELL, KENNETH L., Associate, Agri-
cultural Engineering 
B.S., 1967, Iowa State 
CANTON, RAYMOND L., Instructor ln English 
B.A., 1966, Tulane; M.A., 1969, Louisiana 
State 
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CANUTE, RUSSELL J ., Associate Professor 
of Education; Assistant Director, Student 
Counseling Service 
B.S., 1949, Western Michigan; M.A., 1950, 
Michigan; Ed.D., 1961, Wyoming 
CARITHERS, JEANINE R, Assistant Profes-
sor of Veterinary Anatomy 
B.S., 1956, M.S., 1965, Iowa State; Ph.D., 
1968, Missouri 
CARITHERS, ROBERT W., Instructor in Vet-
erinary Clinical Sciences, Biomedical Engi-
neering 
D.V.M., 1956, Iowa State; M.S., 1968, Mis-
souri 
CARLANDER, KENNETH D., Professor of 
Fisheries Biology 
B.A., 1936, M.S., 1938, Ph.D., 1943, Minnesota 
CARLIN, AGNES FRANCES, Professor of 
Food and Nutrition; Professor of Food Tech-
nology 
B.S., 1931, M.A., 1933, Columbia; M.S., 1943, 
Cornell; Ph.D., 1947, Iowa State 
CARLSON, BILLE C., Professor of Physics; 
Professor of Mathematics 
B.A., 1946, M.A., 1947, Harvard; Ph.D., 1950, 
Oxford (England) 
CARLSON, DAVID L., Associate Professor of 
Electrical Engineering 
B.S., 1959, Minnesota; M.S., 1961, Ph.D., 
1964, Iowa State 
CARLSON, IRVING T., Associate Professor of 
Agronomy 
B.S., 1950, M.S., 1952, Washington State; 
Ph.D., 1955, Wisconsin 
CARLSON, 0. NORMAN, Professor of Metal-
lurgy 
B.A., 1943, Yankton; Ph.D., 1950, Iowa State 
CARLSON, RICHARD E., Instructor in Clima-
tology 
B.S., 1967, Nebraska; M.S., 1969, Iowa State 
CARNEY, PATRICIA LEE, Instructor in For-
eign Languages 
B.M., 1966, M.A., 1968, Iowa 
CARR, PERCY H., Professor Emeritus of 
Physics 
B.S., 1925, Furman; M.S., 1926, North Caro-
lina; Ph. D., 1930, Cornell 
CARSON, THOMAS L., Instructor in Veterinary 
Pathology, Veterinary Diagnostic Laboratory 
D.V.M., 1970, Iowa State 
CARSTENS, ROBERT L., Professor of Civil 
Engineering 
B.S., 1943, M.S., 1964, Ph.D., 1966, Iowa 
State 
CARTER, JAMES D., Associate Professor of 
Veterinary CHnical Sciences 
B.S., D.V.M., 1961, M.S., 1966, Missouri 
CARTER, RONALD C., Instructor in Physical 
Education for Women 
B.S., 1962, M.S., 1970, Louisiana State 
CARVER, LOWELL L., Professor of Industrial 
Education 
B.S., 1930, Northern Iowa; M.S., 1937, Iowa 
State 
CASEY, JOHN P., Instructor in Philosophy 
B.A., 1965, Coe; M.A., 1968, Iowa 
CAUGHEY, ROBERT A., Professor of Civil 
Engineering 
B.S., 1907, C.E., 1916, Pennsylvania State 
CHADDERDON, HESTER, Professor Emeritus 
of Home Economics Education; Mary B. Welch 
Distinguished Professor in Home Economics 
B.S., 1924, Nebraska; M.A., 1928, Chicago; 
Ph.D., 1938, Ohio State 
CHALOUPKA, KAREN E., Instructor in Child 
Development 
B.S., 1968, Bowling Green; M.S., 1970, Mon-
tana State 
CHAMBERLAIN, MARY ANN, Instructor; As-
sociate, Statistics 
B.A., 1964, Oklahoma State; M.S., 1967, Iowa 
State 
CHANG, H. C., Assistant Professor of Sociology 
B.A., 1944, Southwest Associated University 
(China); M.S., 1965, Ph.D., 1968, Missouri 
CHAPMAN, ORVILLE L., Professor of Chem-
istry 
B.S., 1954, Virginia Polytechnic, Ph.D., 1957, 
Cornell 
CHARITY, LEON F., Professor of Agricultural 
Engineering 
B.S., 1940, New Hampshire; M.S., 1952, Vir-
ginia Polytechnic; Ph. D., 1956, Cornell 
CHARLES, DON C., Professor of Psychology 
and Acting Head of the Department; Pro-
fessor of Education 
B.A., 1941, Iowa State Teachers; M.A., 1947, 
Ph.D., 1951, Nebraska 
CHARTIER, RICHARD D., Instructor in In-
dustrial Engineering 
B.S., 1961, Iowa State 
CHATFIELD, WALTER L., Assistant Professor 
of Foreign Languages; Assistant Professor 
of Education 
B.A., 1956, Augustana (Illinois); M.A., 1958, 
Iowa 
CHEN, CHIH W., Associate Professor of Metal-
lurgy 
B.A., 1944, National Chiao Tung (China); 
M.S., 1950, Rlinois Institute of Technology; 
Ph.D., 1954, Columbia 
CHENG, HANG-SHENG, Associate Professor 
of Economics 
B.A., 1948, Tsing-Hwa (China); M.A., 1953, 
George Washington; Ph.D., 1963, Princeton 
CHERRY, EUGENE S., Assistant Professor of 
Psychology; Clinical Psychologist, Student 
Counseling Service 
B.A., 1956, Harvard; M.A., 1961, Kent State; 
Ph.D., 1968, Vanderbilt 
CHEVILLE, NORMAN F., Associate Professor 
of Veterinary Pathology 
D.V.M., 1959, Iowa State; M.S., 1962, Ph.D., 
1964, Wisconsin 
CHIEN, MARGARET MIN, Associate, Agron-
omy 
B.S., 1967, Taiwan Provincial Chung-Hsing; 
M.S., 1970, Iowa State 
CHIOTTI, PREMO, Professor of Metallurgy 
B.S., 1938, Illinois; Ph.D., 1950, Iowa State 
CHITNIS, VISHVANATH D., Assistant Pro-
fessor of Nuclear Engineering 
B.S., 1949, M.S., 1952, Bombay (India); M.S., 
1961, Virginia; Ph.D., 1964, Iowa State 
CHOLVIN, NEAL R., Professor of Veterinary 
Physiology and Pharmacology; Professor of 
Veterinary Anatomy; Chairman of Biomedical 
Engineering Program 
B.S., 1949, Wayne State; D.V.M., 1954, M.S., 
1958, Michigan State; Ph.D., 1961, Iowa State 
CHOPER, WILLA B., Instructor in Child Devel-
opment 
B.A., 1967, State University of New York 
(Cortland); M.Ed., 1969, Pennsylvania State 
CHRISTENSEN, GEORGE C., Professor ofVetr 
erinary Anatomy; Vice-President for Academ-
ic Affairs 
D.V.M., 1949, M.S., 1950, Ph.D., 1953, Cornell 
CHRISTIAN, JAMES W., Associate Professor 
of Economics 
B.A., 1962, M.A., 1964, Ph.D., 1966, Texas 
CHRISTIAN, LAUREN L., Associate Professor 
of Animal Science 
B.S., 1958, Iowa State; M.S., Ph.D., 1963, 
Wisconsin 
CLARDY, JON C., AssistantProfessorofChem-
istry 
B.S., 1964, Yale,· Ph.D., 1968, Harvard 
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CLARK, RAYMOND L., Associate Professor 
of Agronomy; Associate Professor of Plant 
Pathology 
B.S., 1957, Ph.D., 1961, Washington State 
CLARK, RICHARD G., Associate, Institute 
for Atomic Research 
A.B., 1946, Kansas State of Fort Hays 
CLARK, SAMUEL G., Assistant Professor of 
Child Development; Assistant Professor of 
Education 
B.Sc.Ed., 1959, M.Sc.Ed., 1963, Drake; Ph.D., 
1968, Iowa State 
CLARK, TRACY L., Associate Professor of 
Veterinary Clinical Sciences 
B.S., 1958, D. V.M., 1960, Kansas State 
CLASSICK, LESLIE G., Assistant Professor of 
Veterinary Microbiology and Preventive Med-
icine 
B. A., 1950, Northern Iowa; D. V. M., 1958, 
M.S., 1970, Iowa State 
CLEASBY, JOHN L., Professor of Civll Engi-
neering 
B.S., 1950, M.S., 1951, Wisconsin,· Ph.D., 
1960, Iowa State 
CLEM, JOHN R., Associate ProfessorofPhyslcs 
B.S., 1960, M.S., 1962, Ph.D., 1965, Illinois 
CLEMENS, ERIC, Assistant Professor of Archi-
tecture 
B.Arch., 1961, Manitoba (Canada); M.Arch. 
& Urban Design, 1968, Washington (St. Louis) 
COADY, LARRY B., Assistant Professor of 
Electrical Engineering 
B.S., 1959, M.S., 1963, Ph.D., 1965, Iowa 
State 
CODY, ROBERT D., Assistant Professor of 
Geology 
B.A, 1960, St. Louis; M.A., 1962, Wyoming; 
Ph.D., 1968, Colorado 
COFFEY, PATRICIA A., Instructor in Eco-
nomics 
B.Sc., 1956, Nebraska 
COHEN, HARRY, Associate Professor of So-
ciology 
B.B.A., 1956, M.A., 1959, City College of 
New York; Ph.D., 1962, Illinois 
COLLINS, BRUCE D., Assistant Professor of 
Industrial Administration 
B.B.A., 1965, M.A., 1967, Iowa 
COLLINS, EDGAR V., JR., Associate Professor 
of Chemical Engineering 
B.S., 1944, Louisiana State; M.S., 1947, Iowa 
State 
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COLWELL, PETER, Associate Professor of 
Mathematics 
B.A., 1958, Wooster; M.A., 1960, Ohio; Ph.D., 
1965, Minnesota 
COMSTOCK, CHESTER S., JR., Assistant Pro-
fessor of Electrical Engineering 
B.E.E., 1959, Union; M.S., 1964, Ph.D., 1969, 
Iowa State 
CONJE, AMBROCIO M.,JR., Associate, Agron-
omy 
B.S., 1960, Central Mindanao State (the Phil-
ippines); M.S., 1965, Arkansas 
CONNOLLY, CHARLES P., JR., Assistant Pro-
fessor of Speech 
A.B., 1961, Dayton; M.A., 1962, Ohio; Ph.D., 
1970, Ohio State 
CONOVER, DARLENE K., Assistant Professor 
of Physical Education for Women 
B.A., 1962, M.A., 1965, Colorado State 
CONZEMIUS, ROBERT J., Associate, Institute 
for Atomic Research 
B.S., 1956, North Dakota State; M.S., 1962, 
Iowa State 
COOK, BARNETT C., Associate Professor of 
Physics 
B.S., 1946, Northwestern; Ph.D., 1956, Chi-
cago 
I 
COOK, HERBERT C., Professor of Political 
Science 
B.A., 1922, Iowa State Teachers; M.A., 1925, 
Ph. D., 1926, Iowa 
COOK, JAMES A., Assistant Professor of Hor-
ticulture 
B.S., 1949, Iowa State; Ph.D., 1954, Cornell 
COOK, JEAN G., Instructor; Cataloger, 
Library 
B.A., 1949, Iowa; M.L.S., 1969, Oklahoma 
COOK, WILLIAM J., Associate Professor of 
Mechanical Engineering 
B.S., 1957, M.S., 1959, Ph.D., 1964, Iowa 
State 
COOPER, BENJAMIN S., Assistant Profes-
sor of Physics 
B.A., 1963, Swarthmore; Ph.D., 1968, Virginia 
COOVER, MERVIN S., Professor of Electrical 
Engineering; Dean Emeritus of the College 
of Engineering 
E.E., 1914, D.Engr., 1957, Renssalaer 
COPPETT, JOHN 1., Assistant Professor of 
Industrial Administration 
B.S., 1958, Southern State; M.B.A., 1966, 
Houston 
CORBETT, JOHN D., Professor of Chemistry 
and Chairman of the Department; Chief, 
Chemistry Division, Institute for Atomic Re-
search 
B.S., 1948, Ph.D., 1952, Washington 
CORNETTE, JAMES L., Professor of Mathe-
matics 
B.S., 1955, West Texas State; M.A., 1959, 
Ph. D., 1962, Texas 
CORNFORD, EAIN M., Instructor in Zoology 
and Entomology 
B.A., 1964, M.A., 1967, Drake 
COTT, A. E., Professor of Horticulture 
B.S., 1943, M.S., 1951, Missouri 
COULSON, ROGER W., Professor of Child De-
velopment and Head of the Department 
B.A., 1942, M.A., 1949, Ph.D., 1958, Iowa 
COULTER, DWIGHT B., Associate Professor 
of Veterinary Physiology and Pharmacology 
D.V.M., 1960, M.S., 1965, Ph.D., 1969, Iowa 
State 
COVENEY, ANNE R., Assistant Professor of 
Family Environment 
B.S., 1953, Seton Hill; MS., 1961, IowaState; 
Ph.D., 1969, Cornell 
COWAN, CHARLES D., Assistant Professor 
of Electrical Engineering 
B.A., 1950, Bob Jones; B.S., 1954, Kansas 
State; MS., 1962, Iowa State 
COWLES, HAROLD A, Professor of Industrial 
Engineering 
B.S., 1949, M.S., 1953, Ph.D., 1957, Iowa 
State 
COX, C. PHILIP, Professor of Statistics 
B.A., 1940, M.A., 1947, Oxford (England) 
COX, DAVID F., Professor of Statistics 
B.S., 1953, Cornell; MS., 1957, North Caro-
lina State; Ph.D., 1959, Iowa State 
COX, JANE F., Instructor in Speech 
B.S., 1962, Iowa State; M.A., 1964, Drake 
COXSON, MARY ANN G., Instructor in English 
B.A., 1965, M.A., 1967, Purdue 
CRAVENS, HAMILTON, Assistant Professor 
of History 
B.A., 1960, M.A., 1962, Washington; Ph.D., 
1969, Iowa 
CRAWFORD, HAROLD R., Associate Professor 
of Agricultural Education; Associate Professor 
in Charge of Farm Operation 
B.S., 1950, M.S., 1955, Ph.D., 1969, Iowa 
State 
CRAWFORD, JOE V., Associate Professor of 
Engineering Graphics 
B.S., 1949, M.S., 1962, Iowa State 
CRAWLEY, H. BERT, Assistant Professor of 
Physics 
B.S., 1962, Louisiana Polytechnic; Ph.D., 
1966, Iowa State 
CRIPPEN, ALFRED H., Associate, Engineering 
Research Institute 
B.S., 1929, Iowa State 
CROCKETI, DAVID J., Assistant Professor of 
Industrial Administration 
B.B.A., 1964, M.A., 1968, Iowa 
CROM, ROBERT L., Assistant Professor of 
Journalism and Mass Communication 
B.S., 1950, Iowa State; M.S., 1956, North 
Dakota State; Ph.D., 1967, Michigan State 
CROOK, JAMES A., Instructor Ln Journalism 
and Mass Communication 
B.A., 1961, M.A., 1963, Iowa 
CROW, RONALD, Instructor Ln Electrical En-
gineering 
B.S., 1961, Iowa State 
CROWN, ROBERT W., Associate, Economics 
B.A., 1963, Queen's (Canada); M.Sc., 1968, 
Guelph (Canada) 
CRUDELE, JOSEPH S., Associate, Institute 
for Atomic Research 
B.S., 1950, Brown; M.A., 1953, Wesleyan 
(Connecticut) 
CRUMP, MALCOLM H., Associate Professor 
of Veterinary Physiology and Pharmacology 
B.S., 1951, Virginia Polytechnic; D.V.M., 
1958, Georgia; M.S., 1961, Ph.D., 1965, Wis-
consin 
CSANYI, LADIS H., Professor of Civil Engi-
neering 
C.E., 1937, M. C.E., 1940, Polytechnic Insti-
tute of Brooklyn 
CULBERTSON, CHARLES C., Professor of An-
imal Science 
B.S., 1918, M.S., 1925, Iowa State 
CULVER, MAX K., Instructor in Speech 
B.A., 1967, Drury; M.A., 1969, Colorado 
CUMMINGS, DAVID E., Assistant Professor 
of English 
B.A., 1947, Pennsylvania State; M.A., 1954, 
Columbia; Ph.D., 1969, Nebraska 
CUMMINGS, JOYCE R., Instructor Ln English 
B.A., 1954, Wellesley; M.A., 1964, Pennsyl-
vania 
CURRAN, MARY ANN, Instructor in English 
B.A., 1969, Briar Cliff 
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DAHIY A, RAJBIR SINGH, Assistant Professor 
of Mathematics 
B.Sc., 1960, M.Sc., 1962, Ph.D., 1966-67, 
B.l T.S., (Pilani) 
DAHM, PAUL A., Professor of Zoology and 
Entomology; Professor in Charge of Ento-
mology; Professor of Biochemistry; Charles 
F. Curtiss Distinguished Professor in Agri-
culture 
B.A., 1940, M.A., 1941, Ph.D., 1947, Illinois 
DANA, JANICE T., Assistant Professor of In-
stitution Management 
B.S., 1964, North Carolina (Greensboro); 
M.S., 1966, Iowa"State 
DANIELLS, MARIAN E., Assistant Professor of 
Mathematics 
A.B., 1908, Kalamazoo; A.B., 1908, Chicago; 
M.S., 1919, Iowa State 
DANIELSON, DONNA R., Associate Professor 
of Applied Art; Associate Professor of Tex-
tiles and Clothing 
B.S., 1957, M.S., 1961, Iowa State 
DANIELSON, GORDON C., Professor of Phys-
ics; Distinguished Professor in Sciences and 
Humanities 
B.A., 1933, M.A., 1935, British Columbia 
(Canada); Ph.D., 1940, PUrdue 
DANOFSKY, RICHARD A., Professor of Nu-
clear Engineering 
B.S., 1955, M.S., 1960, Ph.D., 1963, Iowa 
State 
DARR, LUZONNE, AssistantProfessorofPhys-
lcal Education for Women 
B.S., 1961, M.A., 1964, Northeast Missouri 
State 
DAVENPORT, CYNTHIA A., Instructor in En-
glish 
B.A., 1967, Minnesota (Morris); M.A., 1969, 
Colorado State 
DAVENPORT, RICHARD W., Instructor ln 
Speech 
B.A., 1967, Kearney State; M.S., 1969, Colo-
rado State 
DAVEY, HAROLD W., Professf;)r of Economics 
B.A., 1936, Syracuse; M.A., 1938, Ph.D., 1939, 
Harvard 
DAVID, CAROLS., Instructor in English 
B.A., 1952, Beloit; M.A., 1970, Iowa State 
DAVID, HERBERT T., Professor of Statistics; 
Professor of Industrial Engineering 
A.B., 1947, Harvard; M.A., 1948, Columbia; 
Ph.D., 1960, Chicago 
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DAVIDSON, STANLEY V., Associate Professor; 
Assistant State Leader, 4-H and Youth Pro-
grams, Cooperative Extension Service 
B.S., 1942, M.S., 1952, Iowa State 
DAVIES, PHILLIPS G., Associate Professor 
of Engllsh 
B.A., 1946, Marquette; M.A., 1947, Ph.D., 
1960, Northwestern 
DAVIES, ROSEMARY R., Assistant Professor 
of Engllsh 
B.S., 1947, M.A., 1948, Northwestern 
DAVIS, ARTHUR W., Professor of Engineering 
Mechanics 
B.S., 1929, M.S., 1931, Ph.D., 1939, Iowa 
State 
DAVIS, FRANCIS J., LCDR., USNR, Instructor 
in Naval Science 
B.S., 1960, Iowa State 
DAVIS, JAMES H., Assistant Professor; Edu-
cational Coordinator, WOI AM-FM-TV 
B.S., 1928, Iowa State; M.S., 1936, Minnesota 
DAVIS, J. RONNIE, Associate Professor of 
Economics 
B.S., 1963, M.S., 1964, Southern Mississippi; 
Ph.D., 1967, Virginia 
DAVIS, WILLIAM L., Assistant Professor of 
Psychology 
B.S., 1963, Manchester; M.S., 1966, Ph.D., 
1968, Kansas State 
DAWN, JOHN A., Assistant Professor of Applied 
Art 
B.LD., 1955, Manitoba (Canada); M.S., 1967, 
Iowa State_ 
DAY, JOHN W., Instructor in Genetics 
B.A., 1961, M.A., 1964, Miami 
DEAN, DWIGHT G., Professor of Sociology 
A.B., 1943, Capital; B.D., 1946, Garrett Sem-
inary; M.A .• 1947, Northwestern; Ph.D., 1956, 
Ohio State 
DEAN, NATHAN W., Assistant Professor of 
Physics 
B.S., 1963, North Carolina; Ph.D., 1968, Cam-
bridge (England) 
DEAR IN, RAY D., Assistant Professor of 
Speech 
B.A., 1963, Harding; M.A., 1965, Ph.D., 1970, 
Illinois 
DEBACA, MARY M., Instructor In Family En-
vironment 
B.S., 1957, Purdue; M.S., 1961, Iowa State 
DEBACA, ROBERT C., Professor of Animal 
Science 
B.S., 1951, New Mexico State; M.S., 1954, 
Ph.D., 1960, Oregon State 
DEJONG, PAUL S., Associate Professor of 
Engineering Graphics 
B.S., 1960, M.E., 1965, Iowa State 
DEKALB, EDWARD L., Associate, Institute 
for Atomic Research 
B.S., 1951, Iowa State 
DELONG, MARILYN R., Assistant Professor 
of Textiles and Clothing 
B.S., 1961, South Dakota State; M.A., 1962, 
Michigan State; Ph.D., 1967, Ohio State 
DELUCA, FREDERICK P., Assistant Profes-
sor of Education; Assistant Professor of Earth 
Science 
B.S., 1960, Western Connecticut; M.A., 1964, 
Fairfield; M.N.S., 1967, Ph.D., 1970, Okla-
homa 
DEMIREL, TURGUT, Professor of Civil En-
gineering 
B.S., 1949, Ankara (Turkey); M.S., 1959, 
Ph.D., 1962, Iowa State 
DEMOOY, CORNELIS J., Assistant Professor 
of Agronomy 
B.S., 1951, M.S., 1953, Wageningen State 
(Netherlands); Ph.D., 1965, Iowa State 
DENISEN, ERVIN L., Professor of Hortieul-
ture and Chairman of the Department 
B.S., 1941, Minnesota; M.S., 1947, Ph.D., 
1949, Iowa State 
DENISEN, VIRGINIA P., Instructor in Nuclear 
Engineering 
B.S., 1945, Minnesota 
DENISON, RAYMOND A., Assistant Professor 
of Industrial Engineering 
B.Sc. (1st Class), 1966, Southampton (En-
gland) 
DESKIN, JILLENE S., Instructor in Sociology 
B.A., 1967, Drake 
DEUTSCH, CHARLES J., Associate, Photo Ser-
vice; Agriculture and Home Economics 
Experiment Station Photographer 
DEVRIES, LOUIS, Professor of Foreign Lan-
guages 
A.B., 1907, Central Wesleyan; M.A., 1908, 
Ph.D., 1918, Northwestern 
DICKEY, HARRIS E., Assistant Professor of 
Mathematics 
B.A., 1922, Cornell College; M.S., 1929, Iowa 
State 
DICKINSON, RUSSELL E., Associate Profes-
sor of Physical Education for Men 
B.A., 1922, Iowa State Teachers; M.A .• 1938, 
Iowa 
DICKINSON, TERRY L., Assistant Professor 
of Psychology 
B.S., 1964, M.A., 1967, Ph.D., 1969, Ohio 
State 
DICKINSON, ZANE B., Instructor in English 
B.S., 1966, South Dakota State 
DICKSON, SPENCER E., Associate Professor 
of Mathematics 
B.A., 1960, Kansas; M.S., 1961, Ph.D., 1963, 
New Mexico State 
DIEDRICK, WALTER, Assistant Professor of 
Industrial Education 
B.S., 1959, M.S., 1960, Stout State 
DIEHL, HARVEY, Professor of Chemistry; Dis-
tinguished Professor in Sci~p.ces and Human-
ities 
B.S., 1932, Ph.D., 1936, Michigan 
DIERKS, E. CAROL, Instructor in Food and 
Nutrition 
B.S., 1955, South Dakota State; M.S., 1963, 
Minnesota 
DIERKS, RICHARD E., Associate Professor 
of Veterinary Microbiology and Preventive 
Medicine, Veterinary Medical Research Insti-
tute 
B.S., 1957, D.V.M., 1959, M.P.H., 1964, Ph.D., 
1964, Minnesota 
DILL, HARVEY T., Instructor in Economics 
B.S., B.A., 1963, Denver 
DILLE, LOIS L., Instructor in Veterinary Pa-
thology 
B.A., 1930, D.S.Sc., 1956, Defiance 
DILLMAN, RICHARD C., Associate Professor 
of Veterinary Pathology; Veterinary Medical 
Diagnostic Laboratory 
B.S., 1959, D.V.M., 1961, Iowa State; M.S., 
1964, Ph.D., 1968, Kansas State 
DILTS, HAROLD E., Professor of Education; 
Professor-In-Charge of Secondary Education 
B.S., 1951, M.A., 1958, Northern Iowa; Ph.D., 
1963, Iowa 
DISNEY, RICHARD L., Associate Professor 
of Journalism and Mass Communication 
B. A, 1937, Oklahoma 
DISQUE, NEIL E., Associate Professor; As-
sociate Director, Information Service 
B.A; 1932, Dartmouth; B.J., 1933, Missouri 
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DISSINGER, JEAN K., Assistant Professor of 
Psychology; Assistant Professor of Education 
B.S., 1957, M.A., 1960, Iowa; Ph.D., 1968, 
Purdue 
DIXON, JAMES E., Instructor in Physics 
A.B., 1956, William Jewell 
DOAK, PAUL D., Associate Professor of Eco-
nomics 
B.S.,1957, M.S., 1960, Missouri; Ph.D., 1965, 
Iowa State 
DOBSON, CYNTHIA, Instructor, Library 
B.A., 1963, M.A.L.S., 1964, M.A., 1966, Wis-
consin 
DOBSON, JOHN M., Assistant Professor of 
History 
B.S., 1962, Massachusetts Institute of Tech-
nology; M.S., 1964, Ph.D., 1966, Wisconsin 
DODD, CHARLES M., Professor of Ceramic 
Engineering 
B. Cer.E., 1927, Cer.E., 1933, Ohio State 
DODD, JOHN D., Professor of Botany 
B.S., 1938, New York State College of Forestry; 
M.S., 1940, Vermont,· Ph.D., 1947, Columbia 
DOERSCHUG, EARLE B., Assistant Professor 
of Genetics 
A.B., 1961, Hiram; Ph.D., 1967, Indiana 
DOHERTY, DAN R., Instructor ln Electronics 
Technology 
B.S., 1959, Iowa State 
DOLPHIN, WARREN D., Assistant Professor 
of Zoology and Entomology 
B.S., 1962, West Chester State; Ph.D., 1968, 
Ohio State 
DONELS, RAY 0., Associate Professor ofPbys-
ical Education for Men 
B.S., 1929, Iowa State; M.A., 1937, Iowa 
DON HOWE, CHARLES E., Professor; Assistant 
Dean, University Extension 
B.S., 1947, M.S., 1959, Iowa State 
DOUGAL, MERWIN D., Associate Professor 
of Civil Engineering 
B.S., 1956, Ph.D., 1969, Iowa State; M.S., 
1958, Iowa 
DOUGHERTY, ROBERT W., Professor of Vet,. 
erlnary Physiology and Pharmacology 
B.S., 1928, Iowa State; D. V.M., 1936, Ohio 
State; M.S., 1941, Oregon State 
DOWELL, S. GORDON, Instructor lnEnglneer-
lng Technology; Supervisor, Bulldlng Mainte-
nance Technology 
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DOWLING, WAYNE C., Assistant Professor of 
Engineering Graphics 
B.S., 1961, M.S., 1966, Iowa State 
DREXLER, M. BURTON, Associate Professor of 
Speech 
B.A., 1949, Johns Hopkins; MA., 1951, Min-
nesota; Ph.D., 1964, Illinois 
DRINKA, THOMAS P., Instructor in Economics 
B.S., 1964, Marquette; M.S., 1968, Wisconsin 
(Milwaukee) 
DUMENIL, LLOYD C., Associate Professor of 
Agronomy 
B.S., 1942, M.S., 1951, Ph.D., 1958, Iowa 
State 
DUNCAN, DAVID J., Associate, S~ciblogy 
B.S., 1966, M.S., 1969, Iowa State 
DUNCAN, ELWIN R., Professor of Agronomy 
B.S., 1939, MS., 1943, Ph.D., 1954, Iowa 
State 
DUNCAN, SELMA E., Instructor, Library 
B.S., 1930, MS., 1965, Iowa State 
DUNHAM, JEWETT, Professor of Zoology 
B.A., 1948, MS., "1.952, Ph.D., 1957, Iowa 
DUNKER, KENNETH F., Assistant Professor 
of Architecture 
B. Arch., 1965, Michigan; M.S., 1967, Cornell 
DUNLEAVY, JOHN M., Professor of Plant 
Pathology 
B.S., 1949, M.S., 1951, Ph.D.,1953,Nebraska 
DUNLOP, DONALD W., Instructor in English 
A.B., 1961, Eastern Michigan 
DUNLOP, MARY HELEN, Instructor in English 
B. A., 1963, St. Catherine; M.A., 1965, Mar-
quette 
DUNPHY, EDWARD J., Associate, Agronomy 
B.S., 1962, M.S .• 1964, Illinois 
DURAND, DONALD P., Associate Professor of 
Bacteriology 
B.S., 1955, Guilford; MS., 1957, Ph.D., 1960, 
Kansas State 
DUVEN, DENNIS J., Assistant Professor of 
Electrical Engineering 
B.S., 1962, M.S., 1964, Iowa State 
DWELLE, MARION E., Assistant Professor; 
Editor, Publications Office 
B.A., 1935, Coe 
DY AR, JIM G., Instructor, Physical Education 
for Men 
B.S., 1968, Houston 
DY AS, ROBERT W., Professor of Landscane 
Architecture 
B.S., 1950, M.L.A., 1954, Iowa State 
DYER, JAMES A., Professor of Mathematics 
B.S., 1952, M.A., 1954, Ph.D., 1960, Texas 
DYREYES, FELIX R., JR., Instructor in E~ 
nomics 
MS., 1965, Southern Illinois 
EARLS, LESTER T., Professor of Physics 
A.B., 1927, M.S., 1929, Wisconsin; Ph.D., 
1934, Michigan 
./-
EASTON, MA TYNE H., Associate Professor; 
Head, Library Instruction, Library 
B.A., 1937, Northern Iowa 
EASTWOOD, BASIL R., Assistant Professor of 
Animal Science; Assistant Professor of Dairy 
Science 
B.S., 1958, Wisconsin State (Platteville); M.S., 
1960, South Dakota State; Ph.D., 1968, Mich-
igan State 
EBERHART, STEVE A., Professor of Agronomy 
B.S., 1952, M.S.,1958,Nebraska; Ph.D., 1961, 
North Carolina State 
EBERLE, BRUCE H., Instructor in Music 
B.M., 1964, Northwestern; M.M., 1967, 
M.M.A., 1969, Yale 
EBERT, GEORGE H., Instructor; Leader, Ex-
tension Courses and Conferences, University 
Extension 
B.S., 1952, M.S., 1965, Iowa State 
EBERT, GLADYS, Instructor in Home Eco-
nomics Education 
B.A., 1942, Northern Iowa; M.S., 1967, Iowa 
State 
EDGAR, ALVIN R., Professor of Music 
B.A., 1924, D.Mus., 1949, Upper Iowa; M.A., 
1935, Iowa 
EDGAR, RACHEL H., Associate Professor of 
Chemistry 
B.A., 1917, B.S., 1918, M.S., 1920, Ph.D., 
1925, Ohio State 
EDMUNDSON, BILLY J., Instructor in Vet;.. 
erinary Microbiology and Preventive Medi-
cine 
B.S., D.V.M., 1953, Kansas State 
EDWARDS, CLAUDIA F., Instructor in En-
glish 
B.S., 1968, Texas Technological 
EDWARDS, DAVID C., Associate Professor 
of Psychology 
B.S., 1959, Wisconsin; M.A., Ph.D., 1962, 
Iowa 
EDWARDS, JOHN R., Instructor In Electrical 
Engineering 
B.S.. 1966. M.S .• 1964. Iowa State 
EGGLETON, LEONARD Z., Professor of PoW.. 
try Science 
B.S .• 1940. Michigan State; M.S., 1946. Iowa 
State 
EICHMEIER, HERMAN C., JR., Instructor 
In Speech 
B.S •• 1968, North Dakota,· M.A., 1969. Cin-
cinnati 
EIDE, ARVID R., Assistant Professor of En-
gineering Graphics 
B.S., 1962, M.B., 1967, Iowa State 
ElK, KALJU, Associate, Agronomy 
B.S .• 1963, M.S., 1968, Ph.D., 1962, .Iowa 
State 
EITTER, JOSEPH J., Instructor in Physics 
B.S., 1964, SL John's (Minnesota); M.S .• 1968, 
Iowa State 
EKBERG, CARL E., JR., Professor of ClvU 
Engineering and Head of the Department 
B.C.E., 1943, M.S., 1947, Ph.D., 1954, Min-
nesota 
ELDER, C.R., Professor; UniVersity Publica-
tions Editor 
B.S., 1929, Iowa State 
ELDREDGE, JOHN C., Associate Professor 
of Agronomy 
B.S., 1915, M.S., 1925, Ph.D., 1933, Iowa 
State 
ELDRIDGE, EBER, Professor of Economics 
B.S., 1942, Ph.D., 1960, Iowa State; M.S., 
1957, Michigan State 
ELDRIDGE, EVELYN R., Instructor In Family 
Environment 
B.S., 1943, M.S., 1969, Iowa State 
ELIAN, SABINE C., Instructor In Speech 
B.A.. 1965, Tarkio; M.A, 1967, Stanford 
\ 
ELLEBY, HOTI'EN A., Associate Professor 
of Clvll Engineering 
B.C.E., 1956, M.S., 1957, Minnesota; Ph.D., 
1964, Michigan State 
ELLINGSON, WILLIAM A., Assistant Profes-
sor of Englneerlng Graphics 
B.S., 1962, M.S., 1970, Iowa State 
ELLIOTI', LINDA KAY, Instructor In Physi-
cal Education for Women 
B.S., 1969, M.Ed., 1970, Colorado State 
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ELLIS, CHARLES J., Assistant Professor of 
Zoology and EntomolOSY 
B.A., 1943, Amherst; M.A., 1961, Northern 
Iowa; Ph.D., 1967, Iowa State 
ELLIS, HAROLD B., Professor of ClvU Engi-
neering; Professor of Construction Technol-
ogy; Head of Engineering Technology 
B.S., 1941, Washington State; M.S., 1947, 
Massachusetts Institute of Technology; Ph.D., 
1968, Iowa State 
ELSNER, PAUL R., Associate, Botany 
B.S., 1963, M.S., 1967, Iowa State 
ELVIK, KENNETH 0., Assistant Professor 
of Industrial Admlnlstratlon 
B.S., 1957, Morningside; M.A., 1960, Ph.D., 
1970, Nebraska 
EMMERSON, MACK A., Professor of Veterl· 
nary Clinical Sciences 
D.V.M., 1926, M.S., 1928, Iowa State; Dr. 
Med. vet., 1980, Zurich (Switzerland) 
ENESS, PAUL G., Instructor In Veterinary 
CIJnlcal Sciences 
B.S., 1956, D. V.M., 1963, Iowa State 
ENGEL, ROSALIND E., Instructor in Elemen-
tary Education 
B.A., 1956, Iowa Wesleyan; M.A, 1964, Iowa 
ENGEL, ROSS A., Assoctate Professor of Edu-
cation ~ 
B. A, 1948, Northern Iowa; M.S., 1952, Drake; 
Ph.D., 1962, lowa 
ENGEN, RICHAIW L., Associate Professor 
of Veterinary Physiology and Pharmacology 
B.S., 1954, Ph.D., 1966, Iowa State; M.S., 
1958, Colorado State 
ENGLEHORN, ALFRED J., Assistant Profes-
sor of Agronomy 
B.S., 1923, South Dakota State; M.S., 1926, 
Iowa State 
EPPRIGHT, ERCEL S., Professor of Food and 
Nutrition 
B.S., 1923, Missouri; M.S., 1930, 7'kxas; Ph.D., 
1936, Yale 
EPSTEIN, ABRAHAM H., Associate Professor 
of Plant Pathology 
B.S., 1962, Cornell; M.S., 1954, Rhode Island; 
Ph.D., 1969, Iowa State 
ERRINGTON, CAROLYN G., Instructor In En-
glish 
B.M., 1929, MacPhail Conservatory of Music; 
L.L.B., 1932, Minnesota 
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ESBECK, RAMONA L., Assistant Professor, 
District Leader, 4-H and Youth Programs, 
Cooperative Extension Service 
B.A., 1941, Northern Iowa; M.S., 1960, Iowa 
State 
ESHELMAN, S. MARCENE, Assistant Profes-
sor of Home Economics Education 
B.S., 1947, Northern Illinois; M.S., 1953, Iowa 
State 
ESPENSON, JAMES H., Associate Professor 
of Chemistry 
B.S., 1958, California Institute of Technology; 
Ph.D., 1962, Wisconsin 
EVANS, LAWRENCE E., Assistant Professor 
of Veterinary Clinical Sciences 
D.V.M., 1963, M.S., 1967, Iowa State 
EVEN, JOHN C., JR., Associate Professor of 
Industrial Engineering 
B.S., 1957, M.S., 1959, Northwestern; Ph.D., 
1969, Oklahoma State 
EVERIST, JOHN R., Instructor in Mechanical 
Technology 
B.S., 1966, Iowa State 
EVERSON, LEROY E., Professor of Botany 
B.S., 1939, M.S., 1948, Ph.D., 1950, Min-
nesota 
EWAN, RICHARD C., Assistant Professor of 
Animal Science 
B.S., 1956, M.S., 1957, Illinois; Ph.D., 1966, 
Wisconsin 
EWING, SOLON A., Professor of Animal Sci-
ence; Assistant Director, Agriculture and 
Home Economics Experiment Station 
B.S., 1952, M.S., 1956, Ph.D., 1958, Okla-
homa State 
EXNER, MAX V., Associate Professor. of Music 
A.B., 1933, M.A., 1947, Columbia 
FADEN, ARNOLD M., Associate Professor of 
Economics 
B.A., 1954, City College of New York; Ph.D .• 
1967, Columbia 
FADEN, MARY H., Instructor ln Economics 
B.A.. 1961, Swarthmore 
FALCK, WILL lAM E., Associate, Agronomy 
B.S., 1958, M.S., 1970, Iowa State 
FALLG A 'ITER, FLORENCE, Professor Emeri-
tus of Home Economics Education 
B.S., 1917, Minnesota; M.A., 1927, Columbia; 
D. Sc., 1958, Iowa State 
FANSLOW, ALYCE M., Assistant Professor of 
Home Economics Education 
B.S., 1957, Minnesota; M.S., 1960, Ph.D .• 
1966, Iowa State 
FANSLOW, GLENN E., Associate Professor 
of Electrical Engineering 
B.S., 1953, North Dakota State,· M.S., 1957, 
Ph.D., 1962, Iowa State 
FARRAR, DONALD R., Instructor in Botany 
B.S., 1963, Southeast Missouri State; M.S., 
1966, Michigan 
FASSEL, HESTER, Assistant Professor of Zo-
ology 
B.S., 1954, Beloit; M.S., 1963, Iowa State 
FASSEL, RAYMOND P., Assistant Professor 
of Journalism and Mass Communication; As-
sistant Director of Book Publishing 
B.A., 1952, Beloit; M.A., 1954, Wisconsin 
FASSEL, VEL:MER A., Professor of Chemistry; 
Deputy Director, Institute for Atomic Re-
search 
B.A., 1941, Southeast Missouri State; Ph.D., 
1947, Iowa State 
FEDELER, JERRY A., Associate, Economics 
B.S., 1965, Iowa State 
FEHR, WALTER R., Associate Professor of 
Agronomy 
B.S., 1961, M.S., 1962, Minnesota; Ph.D., 
1967, Iowa State 
FEINBERG, LEONARD, Professor of English 
B.S., 1937, M.A., 1938, Ph.D., 1946, Illinois 
FEINBERG, LILLIAN 0., Assistant Professor 
of English 
A.B., 1940, Illinois; M.S., 1967, Iowa State 
FELLINGER, ROBERT C., Professor of Me-
chanical Engineering 
B.S., 1947, Iowa; M.S., 1948, Iowa State 
FENIMORE, RONALD D., Assistant Professor 
of Applied Art 
B.F.A., 1957, Drake; M.S., 1964, Iowa State 
FENTON, THOMAS E., Associate Professor 
of Agronomy 
B.S., 1959, M.S., 1960, Illinois; Ph.D., 1966, 
Iowa State 
FERGUSON, ELDON GLEN, Imrt.ructor, As-
sociate, Civil Engineering 
B.S., 1964, M.S., 1967, Iowa State 
FERGUSON, ELIZABETH S., Instructor in 
Journalism and Mass Communication 
B.S., 1921, Iowa State 
FERRERI, LAURANCE F., Instructor in Zo-
ology and Entomology 
B.A., 1965, Northern Illinois; M.S., 1968, 
Iowa State 
FIGURA, GENE B., Instructor In Applled Art 
B.F.A., 1951, Minneapolis College of Art and 
Design 
FINK, AM., Associate Professor of Mathema-
tics 
B.A., 1956, Wartburg; M.S., 1958, Ph.D., 1960, 
Iowa State 
FINN, RAYMOND F., Associate Professor of 
Forestry 
B.S., 1938, Minnesota; M.S., 1958, Ph.D., 
1966, Michigan State 
FINNEMORE, DOUGLAS K., Professor of Phys-
ics 
B.S., 1956, Pennsylvania State; Ph.D., 1962, 
Rlinois 
FISCHER, DARYL R, Instructor in Mathema-
tics 
B.S., 1967, M.S., 1969, Iowa State 
FISHER, RAY W., Associate Professor of Me-
chanical Engineering; Plant Manager, Insti-
tute for Atomic Research 
B.S., 1948, Iowa State 
FITZPATRICK, JOHN J., Instructor in Political 
Science 
B.S.F.S., 1965, Georgetown; M.A., 1968, State 
University of New York (Buffalo) 
FITZSIMMONS, JOHN R, Professor of Urban 
Planning 
B.S., 1921, Colorado A. and M; M.L.A., 1924, 
Harvard 
FIX, ROBERT F., Instructor in Economics 
B.A., 1969, Michigan State 
FLATT, RONALD E., Associate Professor of 
Veterinary Pathology 
B.S., 1960, D.V.M., 1962, Ph.D., 1967, Cal-
ifornia (Davis) 
FLESCH, GERALD D., Associate, Institute 
for Atomic Research 
B.S., 1953, WisconsinState(Platteville);M.S., 
1959, Iowa State 
FLETCHER, LEHMAN B., Professor of Eco-
nomics 
B.S., 1954, FYorida; Ph.D., 1960, California 
FLORES, ROY, Instructor in Economics 
B.A., 1969, M.S., 1970, Indiana State 
FLOYD, RICHARD L., Instructor in Economics 
B.S., 1966, Rlinois State 
FOLEY, DEAN C., Associate Professor of Plant 
Pathology 
B.S., 1949, Idaho; M.S., 1951, West Virginia; 
Ph.D., 1955, Pennsylvania State 
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FOLTS, MARTHA N., Instructor ln Music 
B.M., J962, Syracuse; M.M., 1966, New En-
Bland Conservatory 
FONT, PERLA P.F., Instructor ln Foreign Lan-
guages 
B.A., B.S., 1945, Pre-University Institute (Cu-
ba); Teacher, 1947, LtJs Villas Teacher's 
(Cuba); D.Ped., 1958, Havana (Cuba) 
FORBES, JOSEPH D., Assistant Professor of 
Industrial Education 
B.A., 1961, Adams State; M.A., 1963, North-
eastern Missouri State 
FORBES, YOLA M., Assistant 1\0fessor of Zo-
ology and Entomology 
A.B., 1961, M.A., 1963, California (Berkeley); 
Ph.D., 1970, California (Davis) 
FORD, RICHARD E., Professor of Plant Pa-
thology 
B.S., 1956, Iowa State; M.S., 1959, Ph.D., 
1961, Cornell 
FOREMAN, C. FREDERICK, Professor of Ani-
mal Science; Professor ln Charge of Dairy 
Science 
B.S., 1948, M.S., 1949, Kansas State; Ph.D., 
1953, MiS]lOUri 
FOREMAN, MELBA D., Instructor, Library 
B.S., 1949, Kansas State 
FORKER, BARBARA E., Professor of Physical 
Education for Women and Head of the De-
partment 
B.S., 1942, Eastern Michigan; M.S., 1960, 
Iowa State; Ph.D., 1957, Michigan 
FORSLING, DONALD D., Associate, Associate 
Manager WOI AM-FM 
B.A., 1960, Iowa 
FOSS, JOHN G., Associate Professor of Bio-
physics 
B.S., 1951, Brooklyn Polytechnic; M.S., 1953, 
Connecticut; Ph.D., 1956, Utah 
FOUAD, ABDEL-AZIZ A., Professor of Elec-
trical Engineering 
B.Sc., 1950, Cairo (Egypt); M.S., 1953, Iowa; 
Ph.D., 1956, Iowa State 
FOWLER, GEORGE R., Professor of Veteri-
nary Cllnlcal Sciences 
B.S., D.V.M., 1925, Washington State 
FOX, KARL A., Professor of Economics and 
Head of the Department; Distinguished Pro-
fessor in Sciences and Humanities 
B.A., 1937, M.A., 1938, Utah; Ph.D., 1954, 
California 
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FOX, RODNEY T., Professor of Journallsm 
and Mass Communication 
B.S., 1930, Iowa State,· M.S.J., 1941, North-
western 
FOX, SYLVIA C., Instructor ln Sociology 
B.A, 1939, Utah 
FRANKE, ROBERT G., Associate Professor 
of Botany 
B.S., 1956, Northern Illinois; M.S., 1961, 
Northwestern; Ph.D., 1965, Thxas 
FRANZEN, HUGO F., Associate Professor of 
I Chemistry 
B.S., 1957, California; Ph.D., 1962, Kansas 
FREDERICK, LLOYD R., Professor of Agron-
omy; Professor of Bacteriology 
B.S., 1943, Nebraska; M.S., 1947, Ph.D., 1950, 
Rutgers 
FREDERIKSEN, CHARLES F., Assistant~­
feasor of Institution Management; Director 
of Residence 
B.S., 1953, M.S., 1954, Iowa State 
FREEMAN, ALBERT E., Professor of Animal 
Science; Professor of Dairy Science 
B.S., 1952, M.S., 1954, West Virginia; Ph.D., 
1957, Cornell 
FRENCH, DEXTER, Professor of Biochemistry 
and Chairman of the Department of Bi~ 
chemistry and Biophysics; Professor ofChem-
istry; Distinguished Professor ln Sciences and 
Humanities 
B.A., 1938, D.Sc., 1960, Dubuque,· Ph.D., 
1942, Iowa State 
FREY, ANTHONY L., Assistant Professor of 
Chemical Engineering 
B.S., 1959, M.S., 1960, Ph.D., 1966, Wiscon-
sin 
FREY, KENNETH J., Professor of Agronomy; 
Charles F. Curtiss Distinguished Professor 
in Agriculture; Acting Vice-President for Re-
search; Acting Dean of the Graduate College 
B.S., 1944, M.S., 1945, Michigan State; Ph.D., 
1948, Iowa State 
FREY, MERWIN L., Associate Professor of 
Veterinary Microbiology and Preventive Medi-
cine, Veterinary Medical Research Institute 
B.S., 1956, Kansas State; D.V.M., 1961, Ph.D., 
1966, Wisconsin 
FREYERMUTH, VIRGINIA M., Instructor in 
Foreign Languages 
B.A., 1965, Mount Union; M.A., 1966, Kent 
State 
FRIEDERICH, KARL H., Assistant Professor 
of Journalism and Mass Communication 
B.S., 1954, M.S., 1961, South Dakota State 
FRITZ, JAMES S., Professor of Chemistry 
B.S., 1946, James Millikin; M.S., 1946, Ph.D., 
1948, Rlinois 
FRITZ, MARTIN F., Professor of Psychology; 
Counseling Psychologist, Student Counseling 
Service 
B.S., 1924, M.S., 1925, Kansas State; Ph.D., 
1931, Chicago 
FROMM, HERBERT J., Professor of Biochem-
Istry 
B.S., 1950, Michigan State; M.S., 1952, Ph.D., 
1954, Loyola (Chicago) 
FRYE, M. VIRGINIA, Associate Professor of 
Physical Education for Men 
B.A., 1940, Bradley; M.S., 1965, Ph.D., 1964, 
Illinois 
FUCHS, RONALD, Associate ProfessorofPhys-
lcs 
B.S., 1954, Californiainstituteo{Technology; 
Ph.D., 1957, Illinois 
FULLER, ELIZABETH G., Associate Professor 
of English 
A.B., 1915, Illinois; A.M., 1922, Michigan 
FULLER, WAYNE A., Professor of Statistics; 
Professor of Economics 
B.S., 1955, M.S. 1957, Ph.D., 1959, Iowa 
State 
FUNG, HON-PONG, Associate Professor of Civil 
Engineering 
B.S. C., 1942, Lingnan (China); M.S., 1948, 
Ph.D., 1956, Iowa State 
FUTRELL, GENE A., Professor of Economics 
B.S., 1951, M.S., 1957, Iowa State; Ph.D., 
1964, Ohio State 
GAARDE, ARNOLD P., Instructor in Physical 
Education for Men 
B.S., 1956, M.Ed., 1966, Iowa State 
GAESSLER, WILLIAM G., Associate Professor 
of Biochemistry 
B.S., 1911, M.S., 1929, Ohio State 
GAGNIER, EDWARD R., Associate Professor 
of Physical Education for Men; Head Gym-
nastics Coach 
B.S., 1958, M.A., 1959, Michigan 
GALEJS, IRMA, Instructor in Child Develop-
ment 
B.S., 1962, M.S., 1964, Iowa State 
GALEJS, JOHN E., Associate Professor; As-
sistant Director for Resources and Technical 
Services, Library 
B.A, 1953, M.A, 1955, M.A.L.S., 1958, Min-
nesota 
GALYON, AUBREY E., Assistant Professor 
of English 
B.A., 1950, Maryville (Tennessee); B.D., 1953, 
Chicago; M.A.) 1956, Tennessee,· Ph.D., 1970, 
Iowa 
GALYON, LINDA R., Instructor in English 
B.A., 1956, M.A., 1962, Indiana 
GARCIA, JOHN T., Major, USMC, Associate 
Professor of Naval Science 
A.B., 1958, Saint Mary's (California) 
GARCIA, PILAR A., Associate Professor of 
Food and Nutrition 
B.S., 1949, Philippines,· M.S., 1950, Michigan; 
M.S., 1952, Ph.D., 1955, Iowa State 
GARFIELD, MARJORIE S., Professor Emeritus 
of Applied Art 
B.F.A., 1926, M.F.A., 1937, Syracuse 
GARRIGUES, STEPHEN L., Instructor in 
Anthropology; Instructor in Foreign Lan-
guages 
B.A., 1966, Jochi Daigaku (Japan); M.S., 
1970, Colorado State 
GAUGER, CARLYLE J., Professor; State Lead-
er, 4-H and Youth Programs, Cooperative 
Extension Service 
B.S., 1939, M.S., 1955, Iowa State 
GEARHART, JOAN M., Instructor in Physical 
Education for Women 
B.S., 1966, M.A., 1970, South Dakota 
GEASLER, MITCHELL R., Assistant Profes-
sor of Animal Science 
B.S., 1962, Ph.D., 1970, Michigan State 
GEDDES, GORDON G., Instructor in Chlld 
Development 
B.A., 1966, Weber State; M.S., 1967, Utah 
State 
GEHNER, MARTIN D., Professor of Archi-
tecture and Head of the Department 
B. Arch., 1956, M.Arch., 1963, Michigan 
GEIGER, HARLAN E., Associate Professor; 
District Leader, 4-H and Youth Programs, 
Cooperative Extension Service 
B.S., 1935, M.S., 1949, Iowa State; M.P.A., 
1956, Harvard 
GEORGE, J. RONALD, Assistant Professor 
of Agronomy 
B.S., 1962, Washington State; M.S., 1964, 
Ph.D., 1967, Purdue 
GERINGER, KERRY G., Instructor ln Engi-
neering Graphics 
B.S., 1966, Iowa State 
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GERSTEIN, BERNARD C., Associate Profes-
sor of Chemistry 
B.S., 1953, Purdue,· Ph.D., 1960, Iowa State 
GETTY, ROBERT, Professor of Veterinary 
Anatomy and Head of the Department; Clar-
ence Hartley Covault Distinguished Professor 
of Veterinary Medicine 
D.V.M., 1940, Ohio State; M.S., 1945, Ph.D., 
1949, Iowa State 
GHAI, GAURI L., Associate, Statistics 
B.A., (Hons.), 1955, M.A., 1957, Delhi (India) 
GHOSHAL, NANI GOPAL, Associate Profes-
sor of Veterinary Anatomy 
G. V.Sc., 1955, B. V. College (India); D. T. V.M., 
1961, Royal School of Veterinary Studies 
(Scotland); Dr. med. uet., 1962, Tieraerztliche 
Hochschule (West Germany); Ph.D., 1966, 
Iowa State 
GIBSON, EDWIN D., Associate, Institute for 
Atomic Research 
B.S., 1951, Southeast Missouri State; M.S., 
1957, Iowa State 
GIBSON, PHILIP 0., Instructor ln Farm Op-
eration 
B.S., 1968, Iowa State 
GIENGER, DOROTHEA W., Associate Profes-
sor of Home Economics Education 
B.S., 1933, Northern Iowa; M.S., 1957, Iowa 
State 
GIESE, HENRY, Professor of Agricultural En-
gineering 
B.S., 1919, M.S., 1927, Arch.E., 1930, Iowa 
State 
G lESKE, MICHAEL H., Associate, Economics 
B.S., 1966, Iowa State 
GILBERT, CHARLES D., Assistant Professor 
of Elementary Education 
B.A., 1956, Wabash; M.S., 1961, Butler; Ed.D., 
1969, Ball State 
GILKEY, HERBERT J., Professor of Engineer-
Ing Mechanics 
B.S., 1911, Oregon State; B.S., 1916, Mas-
sachusetts Institute of Technology; S.B., 1916, 
Haruard; M.S., 1923, Illinois; Sc.D., 1939, 
Buena Vista 
GILLETTE, D. DALE, Associate Professor of 
Veterinary Physiology and Pharmacology 
D.V.M., 1953, Iowa State; Ph.D., 1962, Cali-
fornia 
GILMAN, HENRY, Professor ofChemistry; Dis-
tinguished Professor ln Sciences and Human-
Ities 
B.S., 1915, M.S., 1917, Ph.D., 1918, Harvard 
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GffiTON, DARREL D., Associate Professor of 
Clvll Engineering (Construction Engineering) 
B.S., 1950, M.S., 1954, Iowa State 
GLASER, JEROME C., Assistant Professor of 
Aerospace Engineering 
B.S., 1960, M.S., 1964, Ph.D., 1967, Iowa 
State 
GLASS, EDYTHE K., Assistant Professor of 
Chlld Development 
B.S., 1947, M.S., 1962, Iowa State 
GLASS, PHYLLIS J., Instructor In English 
B.S., 1966, Iowa State 
GLEASON, THEODORE A., Assistant Profes-
sor of Clvll Engineering (Construction En-
gineering) 
B.S., 1961, M.S., 1967, Notre Dame 
GLENN, JAMES N., Instructor in Animal Sci-
ence 
B.S., 1960, Iowa State 
GLOCK, ROBERT D., Assistant Professor of 
Veterinary Pathology 
D.V.M., 1961, Iowa State 
GOETTSCH, ALVIN T., Associate Professor; 
Area Director, University Extension 
B.S., 1943, Iowa State; M.S., 1957, Wisconsin 
GOETZ, CHARLES A, Professor of Chemistry; 
Senior Chemist, Institute for Atomic Research 
B.S., 1932, M.S., 1934, Ph.D., 1938, Illinois 
GOGAN, GERALD W., Associate, Agronomy 
B.S., 1963, M.S., 1965, Nebraska 
GOGGIN, WILLIAM J., Instructor in Economics 
B.A., 1967, Illinois State 
GOLL, DARREL E., Professor of Animal Sci-
ence; Professor of Biochemistry; Professor 
of Food Technology 
B.S., 1957, M.S., 1959, Iowa State; Ph.D., 
1962, Wisconsin 
GOOD, ROLAND H., JR., Professor of Physics; 
Distinguished Professor In Sciences and Hu-
manities 
B.M.E., 1944, Lawrence; M.A.E., 1946, Chrys-
ler; M.S., 1948, Ph.D., 1951, Michigan 
GOOD, WENDY A, Associate, Veterinary Med-
ical Research Institute 
B.S., 1967, Ohio State; M.S., 1969, Iowa State 
GORDON, JOHN C., Associate Professor of 
Forestry 
B.S., 1961, Ph.D., 1966, Iowa State 
GORMAN, WILLIAM J., III, Assistant Pro-
fessor of Mathematics 
B.S., 1959, St. John's (New York); M.S., 
1961, Ph.D., 1965, Purdue 
GOUDY, WILLIS J., Assistant Professor of 
Sociology 
B.A., 1964, College of St. Thomas; M.S., 
1967, Ph.D., 1970, Purdue 
GOUGH, PATRICIA M., Assistant Professor 
of Veterinary Microbiology and Preventive 
Medicine, Veterinary Medical Research Insti-
tute 
B.S., 1958, Wisconsin; Ph.D., 1966, Minnesota 
GOULD, MARVIN E., Associate Professor of 
Mechanical Engineering; Coordinator, Junior 
Engineering Technical Society of Iowa 
B.S., 1937, Iowa State 
GOUWENS, CORNELIUS, Professor of Mathe-
matics 
B.S., 1910, Northwestern; A.M., 1911, Illinois; 
Ph.D., 1924, Chicago 
GOWAN, ARTHUR M., Professor of Education; 
Dean of Admissions and Records 
B.A., 1932, Northern Iowa; M.A., 1939, Iowa; 
Ph.D., 1947, Iowa State 
GRABER, ERIC S., Associate, Economics 
B.A., 1965, San Fernando Valley State,· M.S., 
1970, Iowa State 
GRADWOHL, DAVID M., Associate Professor 
of Anthropology 
B.A., 1955, Nebraska; Ph.D., 1967, Haroard 
GRAFfON, ALBERT E., Associate, Forestry 
B.S.F., 1961, M.S., 1963, West Virginia 
GRAHAM, DAVID L., Assistant Professor of 
Veterinary Pathology 
B.Sc., 1961, Pennsylvania State,· D.V.M., 1965, 
Cornell 
GRAHAM, FREDERICK M., Associate Profes-
sor of Engineering Mechanics 
B.S., 1948, M.S., 1950, Ph.D., 1966, Iowa 
State 
GRANNEMAN, GARY A, Assistant Professor 
of Engineering Graphics 
B.S., 1962, Iowa State 
GRANT, DONALD E., Assistant Professor of 
Industrial Engineering 
B.S., 1948, Iowa State 
GRASSMICK, ROBERT A, Instructor in Zo-
ology and Entomology 
B.S., 1958, Nebraska; M.A., 1964, Michigan 
GRATTO, CHARLES P., Associate Professor 
of Economics 
B.S., 1957, M.S., 1959, Cornell; Ph.D., 1964, 
Pennsylvania State 
GRAUPERA, ARTURO A, Assistant Professor 
of Foreign Languages 
Doctor in Law, 1943, Havana (Cuba); M.A., 
1966,Iowa 
GRAVES, DONALD J., Professor of Biochem-
istry 
B.S., 1955, Illinois; Ph.D., 1959, Washington 
GRAVES, JACOB L., Associate, Production 
Manager, WOI AM-FM 
B.A., 1963, Wheaton 
GREEN, DETROY E., Professor of Agronomy 
B.S., 1954, M.S., 1961, Ph.D., 1965, Missouri 
GREEN, JOHN W., Professor of Veterinary 
Pathology 
B.S., 1944, Harvard; M.D., 1946, Chicago 
GREENE, RAY, Instructor, Physical Educa-
tion for Men 
B.A., 1962, Akron,· M.A., 1970, Miami (Flori-
da) 
GREENLEE, ROBERT D., Instructor in Jour-
nalism and Mass Communication 
B.S., 1963, M.S., 1968, Iowa State 
GREER, MARY HELEN, Assistant Professor 
of Veterinary Physiology and Pharmacology, 
Biomedical Engineering 
B.A., 1964, Centre College of Kentucky; M.S., 
1966, Ph.D., 1968, Pennsylvania State 
GREER, RAYMOND T., Assistant Professor 
of Nuclear Engineering 
B.S., 1963, Rensselaer; Ph.D., 1968, Pennsyl-
vania State 
GREGORAC, ROBERT J., Associate Professor 
of Mathematics 
B.S., 1960, Case Institute of Technology; M.S., 
1962, Ph.D., 1965, Iowa 
GREINER, JOHN D., Associate, Institute for 
Atomic Research 
B.S., 1955, Indiana State Teachers 
GRESS, DONALD H., CDR., USN, Associate 
Professor of Naval Science 
B.A., 1952, Peru State; M.A., 1966, George 
Washington 
GREVE, JOHN H., Professor of Veterinary 
Pathology 
B.S., 1966, D. V.M., 1958, M.S., 1959, Michi-
gan State; Ph.D., 1963, Purdue 
GRIER, RON L., Assistant Professor of Veteri-
nary Cllnlcal Sciences 
D.V.M., 1965, Iowa State; Ph.D., 1970, Coler 
rado State 
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GRIFFEN, DANIEL L., JR., Professor of In-
dustrial Engineering; Secretary-Manager, 
Iowa State University Research Foundation, 
Inc. 
B.S., 1950, M.S., 1961, Iowa State; J.D., 
1953, Drake 
GRIFFITH, DAVID R., Associate Professor of 
Zoology 
A.B., 1953, M.S., 1957, Ph.D., 1960, Missouri 
GRIMES, JACK D., Assistant Professor of Elec-
trical Engineering 
B.S., 1966, M.S., 1968, Ph.D., 1970, Iowa 
State 
GRIMES, JOSEPH E., Instructor in Mathe-
matics 
B.A., 1963, St. Ambrose; M.S., 1968, Illinois 
State 
GROENEVELD, RICHARD A, Associate Prcr 
feasor of Statistics 
B.A., 1966, Dartmouth; M.A., 1963, Ph.D., 
1967, Boston University 
GRONEMAN, ALBERT F., Associate, Agron-
omy 
M.S., 1968, Agricultural University (Wagen-
ingen, Netherlands) 
GROOMS, RONALD G., Assistant Professor 
of Computer Science, Computation Center 
B.S., 1962, M.S., 1969, Iowa State 
GROSSMAN, ALLEN S., Assistant Professor 
of Physics 
B.S., 1961, Hofstra; M.S., 1964, Adelphi; 
Ph.D., 1969, Indiana 
GROSVENOR, DALE D., Associate Professor 
of Computer Science; Assistant Director of 
Computation Center 
B.S., Ag.E., M.E., 1948-49, M.S., 1960, Ph.D., 
1963, Iowa State 
GRYSKEVICH, DEIDRE A, InstructorinPhy~ 
leal Education for Women 
B.S., 1969, West Virginia; M.S., 1970, In-
diana 
GSCHNEIDNER, KARL A, JR., Professor of 
Metallurgy 
B.S., 1952, Detroit; Ph.D., 1957, Iowa State 
GUIOT, GERMAINE G., Professor of Physical 
Education for Women 
B.S., 1922, M.S., 1933, Michigan; Ed.D., 1940, 
New York 
GUMBERT, ROBERT L., Assistant Professor 
of Construction Technology 
B.S., 1968, M.S., 1962, Iowa State 
38 Faculty 
GUNDERSON, HAROLD, Professor of Zoology 
and Entomology 
B.S., 1934, M.S., 1935, Montana State; Ph.D., 
1939, Iowa State 
GUSTAFSON, RICHARD C., Associate Pro-
fessor of English 
AB., 1955, Gonzaga; M.A., 1957, Ph.D., 1960, 
Kansas 
GUTHRIE, WILBUR D., Associate Professor 
of Zoology and Entomology 
B.S., 1950, M.S., 1951, OklahomaState;Ph.D., 
1958, Ohio State 
GWIASDA, KARL E., Assistant Professor of 
English 
B.S., 1959, Illinois Institute of Technology; 
B.A., 1964, Butler; M.A., 1966, Ph.D., 1969, 
Northwestern 
GWYNNE, CHARLES S., Professor of Geology 
A.B., 1907, Ph.D., 1927, Cornell; M.S., 1925, 
Syracuse 
HAAS, MELVIN H., Associate; Engineer in 
Charge, WOI-Radio 
HAAS, WILLIAM J., Associate, Ames Labora-
tory 
M.S., 1964, Ph.D., 1968, Iowa State 
HADLEY, DOROTHY LEE, Instructor in En-
glish; Instructor in Education 
B.A., 1956, Drake; M.S., 1961, Wisconsin 
HADWIGER, DON F., Professor of Political 
Science 
B.A., 1953, Oklahoma; M.A., 1954, Nebraska; 
Ph.D., 1956, Iowa 
HAFFNER, GEORGE J., Instructor in Phys-
ical Education for Men 
B.S., 1967, McNeese State 
HAGGARD, FRANK E., Associate Professor of 
English 
B.A., 1955, M.A., 1965, Ph.D., 1966, Kansas 
HAGLER, NEVIS E., Assistant Professor of 
Speech 
B.A., 1965, M.A., 1967, S.F. Austin State 
HAIGHT, DAVID F., Assistant Professor of 
Phllosophy 
B.A., 1963, Stanford; M.A .• 1965, Ph. D., 1968, 
Northwestern 
HAIRE, ANNA L., Associate; Assistant Ex-
periment Station Editor 
B.S., 1967, Iowa State 
HALE, HARRY W., Professor ofElectrical Engi-
neering 
B.S., 1942, M.S., 1949, Ph.D., 1953, Purdue 
HALL, JERRY L., Associate Professor of Me-
chanical Engineering 
B.S., 1959, M.S., 1963,Ph.D.,1967,IowaState 
HALL, RUTH E., Associate Professor of Tex-
tiles and Clothing 
B.S., 1938, M.S., 1950, Iowa State; Ph.D., 
1964, Minnesota 
HALLAUER, ARNEL R., Professor of Plant 
Breeding 
B.S., 1954, Kansas State; M.S., 1958, Ph.D., 
1960, Iowa State 
HAMILTON, CARL, Professor of Journalism 
and Mass Communication; Vice President for 
Information and Development 
B.S., 1936, Iowa State 
HAMLIN, GLADYS E., Associate Professor of 
Applied Art 
Ph.B., 1926, Chicago; M.A., 1937, Columbia 
HAMMER, CHARLES L., Professor of Physics 
B.S., 1948, M.S., 1950, Ph.D., 1954, Michigan 
HAMMOND,. DAVID H., Assistant Professor 
of Economics 
B.S., 1960, M.S., 1964, Ph.D., 1968, Iowa 
State 
HAMMOND, EARL G., Professor of Food Tech-
nology; Professor of Biochemistry 
B.S., 1948, M.A., 1950, Texas; Ph.D., 1953, 
Minnesota 
HAN, CHIEN-PAl, Associate Professor of Sta-
tistics 
B.A., 1958, National Taiwan; M.A., 1962, 
Minnesota; Ph.D., 1967, Harvard 
HANDY, CHARLES B., Associate Professor 
of Industrial Administration 
B.A., 1947, Westminster; M.A., 1956, Iowa; 
C.P.A., 1958; Ph.D., 1970, Iowa State 
HANDY, RICHARD L., Professor of Civil Engi-
neering 
B.S., 1951, M.S., 1953, Ph.D., 1956, Iowa 
State 
HANNUM, THOMAS E., Professor of Psychol-
ogy; Extension Coordinator, Sciences and 
Humanities 
B.S., 1941, M.S., 1949, Iowa State; Ph.D., 
1952, Nebraska 
HANSEN, DAVID J., Instructor in Applied Art 
B.S., 1966, Iowa State 
HANSEN, HERBERT E., Instructor in Agri-
cultural Engineering 
B.S., 1952, Iowa State 
HANSEN, ROBERTS., Professor of Chemistry; 
Distinguished Professor In Sciences and Hu-
manities; Director of the Institute for Atomic 
Research and of the Ames Laboratory of the 
United States Atomic Energy Commission 
B.S., 1940, M.S., 1941, Ph.D., 1948, Michi-
gan 
HANSON, CLARK W., Instructor in Agricul-
tural Engineering 
B.S., 1963, Minnesota 
HANSON, JOHN D., Associate, Economics 
B.S., 1965, Iowa State 
HANWAY, JOHN J., Professor of Agronomy 
B.Sc., 1942, M.Sc., 1948, Nebraska; Ph.D., 
1954, Iowa State 
HARDING, DELMA E., Professor of Zoology; 
Professor of Education 
B.A., 1929, M.S., 1938, Iowa; Ph.D., 1953, 
Iowa State 
HARDING, VIRGINIA L., Associate;Assistant 
Editor, Radio-Television, Cooperative Exten-
sion Service 
B.S., 1943, Iowa State 
HARDY, ROLLAND L., Professor of Civil Engi-
neering 
B.S., 1947, Illinois; B.S. C.E., 1950, C.E., 
1956, Missouri School of Mines; Dr.-Ing., 
1963, Karlsruhe (Germany) 
HARGROVE, STANLEY H., Associate, Eco-
nomics 
B.S., 1968, M.S., 1969, Colorado State 
HARL, NEIL E., Professor of Economics 
B.S., 1955, Ph.D., 1965, Iowa State; J.D., 
1961, Iowa 
HARMISON, HERBERT A., JR, Assistant Pro-
fessor of Industrial Engineering 
B.S., 1961, M.S., 1968, Iowa State 
HARMON, LINDA A., Instructor; Reference 
Librarian, Library 
B.S., 1968, Iowa State; M.A., 1969, Denver 
HARPER, LOUIS W., Associate, Botany 
B.S., 1958, M.S., 1964, Montana State 
HARRIS, DELBERT L., Assistant Professor 
of Veterinary Microbiology and Preventive 
Medicine 
D.V.M., 1967, Ph.D., 1970, Iowa State 
HARRISON, GERALD A., Associate, Eco-
nomics 
B.S., 1965, M.S., 1966, Illinois 
HART, WALTER E., Assistant Professor of 
Education 
AB., 1949, M.A., 1951, Western State; Ed.D., 
1967, Colorado State 
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HARTMAN, PAUL A., Professor of Bacteriol-
ogy; Professor of Dairy and Food Industry 
B.S., 1949, Illinois; M.S., 1951, Alabama; 
Ph.D., 195~PUrdue 
HARVEY, ROBERT R., Assistant Professor of 
Landscape Architecture 
B.S., 1961, Iowa State; M.L.A., 1964, Penn-
sylvania 
HAUGEN, ARNOLD 0., Professor of Zoology 
and Entomology 
B.S., 1936, Washington State; M.S., 1939, 
Ph.D., 1941, Michigan 
HAUPT, ROBERT E., Professor of Zoology 
and Entomology 
A.B., 1931, Tarkio; M.Sc., 1933, Washington 
(St. Louis); Ph.D., 1951, Syracuse 
HAXBY, ROBERT 0., Professor of Physics 
B.E.E., 1933, M.S., 1934, Ph.D., 1938, Minne-
sota 
HAYNES, EMMIT H., Associate Professor of 
Animal Science 
B.S.A., 1951, M.S.A., 1953, Kentucky; Ph.D., 
195 9, Cornell 
HAYS, ffiMA M., Assistant Professor; Extension 
Urban Home Economist 
B.S., 1936, M.S., 1965, Eastern Illinois 
HAYSE, PRESTON L., Associate, Poultry Sci-
ence 
B.S., 1964, Iowa State 
HAZEL, LANOY N., Professor of Animal Sci-
ence and Head of the Department; Charles 
F. Curtiss Distinguished Professor in Agri-
culture 
B.S., 1933, Texas Technological; M.S., 1938, 
Texas A and M,· Ph.D., 1941, Iowa State 
HAZEN, THAMON E., ProfessorofAgricultural 
Engineering 
B.S., 1947, Oklahoma State; M.S., 1950, PUr-
due; Ph.D., 1956, Iowa State 
HEADY, EARL 0., Professor of Economics; 
Charles F. Curtiss Distinguished Professor 
in Agriculture; Executive Director, Center for 
Agricultural and Economic Development 
B.S., 1939, M.S., 1940, D.Sc., 1960, Nebraska; 
Ph.D., 1945, Iowa State; D.Sc., 1965, Upsalla 
(Sweden) 
HEARN, WALTER R., Associate Professor of 
Biochemistry 
B.A., 1948, Rice; Ph.D., 1961, Illinois 
HECKENBACH, ALAN J., Assistant Professor 
of Mathematics 
A.B., 1956, M.S., 1967, Northwestern; Ph.D., 
1964, Missouri 
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HEDRICK, JUNE E., Instructor in Applied Art 
B.S., 1942, Iowa State 
HEEMSTRA, HOWARD, Assistant Professor of 
Architecture 
B.Arch., 1952, Iowa State; M.Arch., 1958, 
Cranbrook 
HEER, JOHN F., Associate Professor; Experi-
ment Station Editor 
B.S., 1949, M.S., 1953, Iowa State 
HEGGEN, RICHARD D., Assistant Professor 
of Applled Art 
B.F.A., 1958, M.F.A., 1962, Drake 
HEGLAND, ROBERT B., Assistant Professor; 
Area Director, U niverslty Extension 
B.S., 1950, M.S., 1953, Iowa State 
HElMES, KENNETH A., Associate Professor 
of Mathematics 
B.S., 1957, Creighton; M.A., 1962, Ph.D., 
1965, Nebraska 
HEINTZ, ROGER L., Assistant Professor of 
Biochemistry 
B.S., 1959, Ohio Northern; M.S., 1961, Ohio 
State; Ph.D., 1964, Wisconsin 
HELD, SHffiLEY E., Associate Professor of 
Applied Art 
B.S., 1945, M.S., 1952, Iowa State 
HELTSLEY, MARY E., Assistant Professor of 
Family Environment 
B.S., 1960, Western Kentucky; M.S.: 1962, 
Tennessee; Ph.D., 1968, Pennsyluanw. State 
HEMBROUGH, FREDERICK B., Associate Pro-
fessor of Veterinary Physiology and Pharma-
cology 
11
. . 
D.V.M., 1954, M.S., 1963, Ph.D., 1966, II molB 
HEMPSTEAD, JEAN C., Professoroflndustrial 
Engineering 
B.S., 1926, C.E., 1942, Iowa State; M.A., 
1930, Pennsylvania 
HENDERSON, MILTON M., Instructor; Dis-
trict Leader, 4-H and Youth Programs, Coop-
erative Extension Service 
B.S., 1935, Iowa State 
HENDRICKS, DONALD P., Assistant Professor 
of Industrial Engineering, Engineering Ex-
tension 
B.S., 1963, M.S., 1965, Iowa State 
HENDRICKS, PATRICIA B., Instructor in En-
gUsh 
B.S., 1963, M.S., 1968, Iowa State 
HENDRICKSON, RICHARD A., Assistant Pro-
fessor of Nuclear Engineering 
B.S., 1955, M.S., 1962, Ph.D., 1966, Iowa 
SttJte 
HENKIN, ALEXANDER, Associate Professor 
of Mechanical Engineering; Associate Profes-
sor of Metallurgy 
B.S., 1954, Israel Institute of Technology; 
Ph.D., 1962, Michigan 
HENNEY, MARffiETH A., Assistant Professor 
of Elementary Education 
B.Ed., 1957, M.Ed., 1965, Washburn; Ph.D., 
1968, Kent State 
HENTZEL, IRVIN R., Assistant Professor of 
Mathematics 
B.A., 1964, M.A., 1966, Ph.D., 1968, Iowa 
HERGET, CHARLES J., Assistant Professor of 
Electrical Engineering 
B.S., 1959, M.S., 1965, Ph.D.,1967, California 
(Los Angeles) 
HERMAN, J. CLAYTON, Assistant Professor; 
Assistant Editor, Cooperative Extension Ser-
vice 
B.S., 1957, Kansas State; M.S., 1962, Arkan-
sas 
HERMANN, PAUL J., Assistant Professor of 
Aerospace Engineering 
B.S., 1947, M.S., 1951, Iowa State 
HERRICK, JOHN B., Professor of Veterinary 
Clinical Sciences 
B.S., 1941, D.V.M., 1946, M.S., 1950, Iowa 
State 
HERRNSTADT, RICHARD L., Professor of En-
glish 
B.S., 1948, M.S., 1950, Wisconsin; Ph.D., 
1960, Maryland 
HEUSER, CHARLES W., Assistant Professor 
of Hortlcul ture 
B.S., 1963, Ph.D., 1969, Rutgers,· M.S., 1966, 
Purdue 
HEWITT, EDITH E., Instructor, Home Eco-
nomics Administration 
B.S., 1934, Iowa State 
HICKMAN, ROY D., Assistant Professor of 
Statistics 
B.S., 1954, M.Ed., 1960, Texas A and M; 
Ph.D., 1967, Iowa State 
HICKS, ELLIS A., Professor of Zoology and 
Entomology 
B.S., 1938, M.S., 1940, Ph.D., 1947, Iowa 
State 
HIGHTSHOE, GARY L., Instructor in Land-
scape Architecture 
B.S., 1969, M.L.A., 1970, Iowa State 
HILLMANN, DANIEL J., Assistant Professor 
of Veterinary Anatomy 
D.V.M., 1965, Iowa State 
HILLYARD, LAWRENCE R., Professor of In-
dustrial Engineering; Placement Director, En-
gineering, Sciences and Humanities 
B.S., 1932, M.S., 1936, Iowa State 
HILTON, HELEN LeB., Professor of Home 
Economics; Dean of the College of Home 
Economics; Director of the Home Economics 
Research Institute; Assistant Director of the 
Agriculture and Home Economics Experiment 
Station 
B.S., 1932, D.Sc., 1964, Vermont,· M.S., 1938, 
Cornell; Ph.D., 1946, Chicago 
HILTON, JAMES H., President Emeritus 
B.S., 1923, Iowa State; M.S., 1937, Wisconsin; 
D.Sc., 1945, Purdue; D.Sc., 1953, Cornell; 
D.Sc., 1955, North Carolina State,· D.Sc., 
1965, Iowa State; LL.D., 1965, Lenoir Rhyne 
HIMES, RENEE W., Instructor in Small Ani-
mal Cllnics 
B.S., 1969, D.V.M., 1970, Tuskegee 
HINRICHSEN, JOHN J. L., ProfessorofMathe-
matics; Coordinator, Budget and Personnel, 
College of Sciences and Humanities 
B.S., 1925, Iowa State; A.M., 1927, Ph.D., 
1929, Haroard 
HINZ, PAUL N., Assistant Professor of Statis-
tics 
B.S., 1957, Pennsylvania State,· M.S., 1960, 
North Carolina State; M.S., 1963, Ph.D., 1967, 
Wisconsin 
HIPPAKA, THOMAS A., ProfessorofEducation 
B.A., 1927, M.S., 1929, Ph.D., 1938, Wisconsin 
HIRNING, HARVEY J., Assistant Professor 
of Agricultural Engineering 
B.S., 1962, M.S., 1964, North Dakota State; 
Ph.D., 1970, Iowa State 
HITTLE, DORIS J., Assistant Professor of In-
stitution Management; AdmlnJstratlve Dieti-
tian 
B.A., 1933, Iowa; M.A., 1940, Columbia 
HOBERT, COLLIN B., Instructor; Order Li-
brarian, Library 
B.A., 1967, M.A., 1968, Minnesota 
HODGES, ANNE, Instructor In Elementary 
Education 
B.A., 1966, M.A., 1970, Iowa 
HODGES, CLINTON F., Assistant Professor 
of Agronomy; Assistant Professor of Horti-
culture 
B.S., 1962, M.S., 1964, Ph.D., 1967, Rlinois 
HODGES, LAURENT, Assistant Profes801' of 
Physics 
A.B., 1960, AM., 1961, Ph.D., 1966, Haroard 
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HODSON, HAROLD H., JR., Assistant Profes-
sor of Animal Science 
B.S., 1961, Ph.D., 1965, Iowa State 
HOEFLE, WILLIAM D., Instructor in Veteri-
nary Cllnlcal Sciences 
D. V.M., 1966, Iowa State 
HOERNER, THOMAS A., Associate Professor 
of Agricultural Engineering; Associate Pro-
fessor of Agricultural Education 
B.S., 1967, M.S., 1963, Ph.D., 1965, Iowa State 
HOFFMAN, DAVID K., Assistant Professor 
of Chemistry 
B.S., 1960, Illinois; Ph.D., 1964, Wisconsin 
HOFFMAN, LARRY D., Assistant Professor 
of Electronics Technology 
B.S., 1962, M.S., 1966, Iowa State 
HOFFMAN, M. PETER, Assistant Professor 
of Animal Science 
B.S., 1963, Delaware Valley; M.S., 1967, 
Ph.D., 1969, Iowa State 
HOFFMAN, WESLEY W., Instructor in Sociol-
ogy 
B.A., 1965, Parsons; M.S. W., 1969, Iowa 
HOFSTAD, MELVIN S., Professor of Veteri-
nary Microbiology and Preventive Medicine, 
Veterinary Medical Research Institute 
D.V.M., 1940, Iowa State; M.S., 1941, Ph.D., 
1944, Cornell 
,. 
HOGAN, ROBERT P., Associate, Information 
Service 
B.A., 1938, Iowa 
HOGBERG, MAYNARD G., Instructor In Farm 
Operation 
B.S., 1966, Iowa State· 
HOGLE, ROGER M., Associate Professor of 
Veterinary Microbiology and Preventive Medi-
cine 
D.V.M., 1968, M.S., 1967, Iowa State 
HOGREFE, PEARL, Professor of English 
B.A., 1910, Southwestern; M.A., 1913, Kan-
sas; Ph.D., 1927, Chicago 
HOHL, GEORGE W., Associate Professor of 
Education 
B.A., 1934, Drake,· M.A., 1938, Northwestern; 
Ph.D., 1951, Chicago 
HOLDREN, BOB R., Professor of Economics 
A.B., 1948, M.A., 1949, Indiant~; Ph.D., 1959, 
Yale 
HOLLANDER, WILLARD F., Professor of Ge-
netlcs 
B.A.. 1933, 7£xas; M.S., 1934, Ph.D., 1937, 
Wisconsin 
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HOLLEN, NORMA R., Professor of Textiles 
and Clothing 
B.A., 1934, Iowa; M.S., 1942, Iowa State 
HOLLENBACH, PAUL W., Associate Professor 
of Philosophy 
B.A., 1949, Wheaton,· M.A., 1952, Rochester; 
B.D., 1954, Union Theological Seminary; 
Ph.D., 1965, Drew 
HOLLOWAY, CLAYTON G., Instructor ln En-
gUsh 
B.S., 1967, M.S., 1969, North Carolina Agri-
cultural and Technical State 
HOLMES, GLENN E., Professor of Education 
B.A., 1929, MA., 1933, Iowa 
HOLT, JOHN G., Associate Professor of Bacte-
riology 
B.S., 1952, Cornell; M.S., 1954, Syracuse; 
Ph.D., 1960, PUrdue 
HOMER, ROGER H., Associate Professor of 
Mathemat!cs 
A.B., 1951, Southern California; Ph.D., 1959, 
California 
HONERT, EUGENE E., Associate; Writer-
Director, FUm Production Unit 
B.S., 1967, Iowa State 
HOOF, HILBERT J., Instructor ln Agricultural 
Engineering 
B.S., 1959, M.A., 1966, Minnesota 
HOOPES, SHERRY A., Assistant Professor of 
Speech 
B.A., 1953, M.A., 1955, Washington 
HOOVER, CLARA G., Instructor; Circulation, 
Library 
B.S., 1964, Iowa State; M.S., 1965, Western 
Reserve 
HOOVER, HAROLD M., JR., Instructor ln In-
dustrial Engineering 
B.S., 1965, M.S., 1967, Iowa State 
HOOVER, JAMES M., Associate Professor of 
Civil Engineering 
B.S., 1953, M.S., 1956, Iowa State 
HOOVER, LESTER L., Professor of Industrial 
Administration 
B.S., 1949, Northwest Missouri State; M.A., 
1955, Colorado State; C.P.A., 1961; Ph.D., 
1966, Iowa 
HOOVER, ROBERT E., Instructor in English 
B.S., 1952, M.A., 1953, Illinois 
HOPKINS, FREDERICK S., JR., Associate Pro-
fessor of Forestry 
B.S.F., 1946, B.B.A., M.F., 1947, Michigan; 
Ph.D., 1959, Syracuse 
HOPPER, GORDON C., Associate Professor of 
Education 
B.S., 1954, M.S., 1955,·Westernlllinois;Ed.S., 
1964, Illinois; Ed.D., 1966, Northern Illinois 
HORN, RICHARD J., Instructor in Industrial 
Administration 
B.B.A., 1966, MB.A., 1968, Wisconsin (Mil-
waukee) 
HORNER, HARRY T., JR., Associate Profes-
sor of Botany 
B.A., 1959, M.S., 1961, Ph.D., 1964, North-
western 
HOROWITZ, JACK, Associate Professor of Bio-
chemistry 
B.S., 1952, City College of New York; Ph.D., 
1957, Indiana 
HORTON, RICHARD E., Assistant Professor 
of Electrical Engineering 
B.S., 1962, M.S., 1~63, Ph.D., 1967, Iowa 
State 
HOSKINS, JOHNNY D., Instructor in Veter-
inary Clinical Sciences 
B.S., D. V.M, 1968, Oklahoma State 
HOSMER, WILFRED T., Professor of Civil Engi-
neering 
B.S., 1930, M.S., 1950, Iowa State 
HOTCHKISS, DONALD K., Professor of Sta-
tistics 
B.S., 1950, Ph.D., 1960, Iowa State 
HOUGEN, ROY E., Instructor, 4-H and Youth 
Programs 
B.S., 1957, M.S., 1963, Iowa State 
HOULSON, KEITH H., Instructor in English 
B.A., 1939, M.A., 1941, California 
HOWE, TREVOR G., Professor of Education 
B.S., 1956, M.S., 1958, Ph.D., 1963, Iowa 
State 
HOWELL, HERBERT B., Professor of Econom-
ics 
B.S., 1934, M.S., 1945, Iowa State 
HOYT, ELIZABETH E., ProfessorofEconomics 
A.B., 1913, Boston; A.M., 1924, Ph.D., 1925, 
Harvard 
HRABA, JOSEPH, Instructor in Sociology 
B.A., 1965, M.A., 1968, Nebraska 
HSIEH, HSUNG-CHENG, Professor of Elec-
trical Engineering 
A.B., 1954, Dartmouth; M.S., 1955, California 
Institute of Technology; E. E., 1957, Stanford; 
Ph.D., 1960, California (Berkeley) 
HSU, CHENG-TING, Professor of Aerospace 
Engineering 
B.S., 1944, National Southwestern Associated 
(China); M.S., 1949, Ph.D., 1954, Minnesota 
HUEPENBECKER, AGATHA L., Associate 
Professor of Textiles and Clothing 
B.S., 1952, Indiana; M.S., 1956, Iowa State; 
Ph.D., 1969, Ohio State 
HULL, BRUCE L., Instructor in Veterinary 
Clinical Sciences 
D.V.M., 1965, Cornell 
HULL, DALE 0., Professor of Agricultural 
Engineering 
B.S., 1939, M.S., 1940, Iowa State 
HULL, KAREN B., Associate, Family Environ-
ment 
B.S., 1963, M.S., 1965, Cornell 
HULLANDER, EDWIN L., Instructor in Indus-
trial Engineering 
B.s:, 1960, Tennessee Technological; M.S., 
1969, Iowa State 
HUNTER, ORVILLE, Assistant Professor of 
Ceramic Engineering 
B.S., 1960, Missouri (Rolla); Ph.D., 1964, 
Alfred 
HUNTRESS, KEITH G., Professor of English; 
Distinguished Professor in Sciences and Hu-
manities 
B.A., 1935, M.A., 1936, Wesleyan; Ph.D., 1942, 
Illinois 
HUNTSBERGER, DAVID V., Professor of Sta-
tistics 
B.S., 1947, Bethany; M.S., 1948, West Virgin-
ia; Ph.D., 1954, Iowa State 
HURLEY, D. CANDACE, Associate Professor; 
Associate Editor, Cooperative Extension Ser-
vice 
B.S., 1934, Wisconsin 
HUSEBY, JOHN C., Associate; Senior Artist, 
Publications Office 
HUSSEY, KEITH M., Professor of Geology and 
Head of the Department of Earth Science 
A.B., 1936, Augustana; M.S., 1939, Ph.D., 
1 940, Louisiana State 
HUTCHCROFT, CHARLES D., Associate Pro-
fessor of Agronomy 
B.S., 1946, M.S., 1950, Ph.D., 1955, Iowa 
State 
HUTCHISON, WALLACE W., AsslstantProfes-
sor of Physical Education for Men 
B.S., 1959, M.S., 1966, Brigham Young 
Faculty 43 
HU'M'ER, JAMES L., Assistant Professor of 
Political Science 
B.A., 1961, University of the South; M.A., 
1 963, Ph.D., 1968, Oregon 
HU'M'ON, NORMAN E., Assistant Professor 
of Veterinary Pathology; Assistant Professor 
of Computer Science ~ 
D.V.M., 1966, M.S., 1969, Iowa State 
HU'M'ON, WILBERT, JR., Associate Professor 
of Chemistry 
B.S., 1950, Denuer; Ph.D., 1959, Michigan 
State 
HVISTENDAHL, J.K., Associate Professor of 
Journalism and Mass Communication 
B.A., 1941, Augustana (Sioux Falls),· M.A., 
1950, Oregon; Ph.D., 1968, Minnesota 
IMSANDE, JOHN D., Associate Professor of 
Genetics; Associate Professor of Biochemistry 
B.A., 1953, Montana; M.S., 1956, Montana 
State; Ph.D., 1960, Duke 
INGELS, LOIS ANN, Assistant Professor of 
Textiles and Clothing 
B.S., 1960, M.S., 1969, Iowa State 
INGRAHAM, RODNEY H., AssistantProfessor 
of Veterinary Physiology and Pharmacology 
B.S., 1950, D.V.M., 1952, California; M.S., 
1968, Iowa State 
INMAN, LYDIA L., Professor of Home Eco-
nomics Education; Coordinator of Resident 
Instruction 
B.S., 1940, M.S., 1950, Iowa State; Ph.D., 
1963, Minnesota 
ISAACSON, DEAN L., Assistant Professor of 
Mathematics; Assistant ProfessorofStatistlcs 
B.A., 1963, Macalester; M.S., 1966, Ph.D., 
1968, Minnesota 
ISELY, DUANE, Professor of Botany 
B.A., 1938, M.S., 1939, Arkansas; Ph.D., 
1 942, Cornell 
IVERSEN, JAMES D., Professor of Aerospace 
Engineering 
B.S., 1956, M.S., 1958, Ph.D., 1964, Iowa 
State 
IVERSON, C. A., Professor of Food Technology 
B.S., 1916, D.Sc., 1964, South Dakota State; 
M.S., 1917, Iowa State 
IVERSON, ROGER D., Associate Professor; 
Area Director, U nlverslty Extension 
B.S., 1951, M.S., 1964, Iowa State 
JACKSON, LARRY L., lnstructorlnVeterlnary 
Cllnlcal Sciences 
B.S., 1964, D.V.M., 1966, Michigan State 
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JACOBOWITZ, MICHAEL, Instructor in Child 
Development 
B.A., 1966, M.S., 1968, City College of New 
York 
JACOBSON, GERTRUDE N., Assistant Pro-
fessor, Library 
B.A., 1940, Montana State; M.S., 1942, Iowa 
State 
JACOBSON, NORMAN L., Professor of Animal 
Science; Professor of Dairy Science; Charles 
F. Curtiss Distinguished Professor in Agri-
culture 
B.S., 1940, Wisconsin,· M.S., 1941, Ph.D., 
194 7, Iowa State 
JACOBSON, ROBERT A., Professor of Chem-
istry 
B.A., 1954, Connecticut; Ph.D., 1959, Minne-
sota 
JACOBY, LARRY L., AssistantProfessorofPsy-
chology 
B.A., 1966, Washburn; M.A., 1968, Ph.D., 
1970, Southern Illinois 
JAKUBAUSKAS, EDWARD B., Professor of 
Economics 
B.A., 1952, M.A., 1954, Connecticut; Ph.D., 
1961, Wisconsin 
JAMES, SYDNEY C., Professor of Economics 
B.S., 1953, M.S., 1957, Utah State; Ph.D., 
1961, Oregon State 
JAMES, WILLIAM D., Assistant Professor of 
Aerospace Engineering 
B.S., 1958, Iowa State; M.S., 1961, Cornell 
JAMESON, WILLIAM J., JR., Associate Pro-
fessor of Mathematics 
B.A., 1952, Montana State; M.A., 1954, Texas; 
Ph.D., 1962, Iowa State 
JANOWSKI, TADEUS, Associate Professor of 
Architecture 
M.A., C.P., 1949, Polytechnic University (Po-
land); M.Arch., 1965, Illinois 
JARVIS, JAMES L., Associate Professor of 
Agronomy; Associate Professor of Zoology and 
Entomology 
B.S., 1955, Miami (Ohio); M.S., 1956, Ohio 
State; Ph.D., 1961, Iowa State 
JAVIER, ANITA R., Assistant Professor of 
Textiles and Clothing 
B.S., 1948, M.S., 1950, Illinois 
JELLINGER, THOMAS C., Professor of Civll 
Engineering; Professor in Charge of Construc-
tion Engineering -
B.S., 1949, IlUnois,· M.S., 1963, Iowa State 
JENISON, ROLAND D., Assistant Professor 
of Engineering Technology 
B.S., 1961, M.S., 1965, Iowa State 
JENKINS, BONNIE L., Associate, Botany 
JENSEN, ERLING N., Professor of Physics 
B.A., 1932, LL.D., 1969, Drake; M.A., 1933, 
Columbia; Ph.D., 1947, Iowa State; Litt.D., 
1962, Lafayette; LL.D., 1969, Muhlenberg; 
LL.D., 1969, Lehigh 
JENSEN, LOUIS, Associate, Statistics 
B.S., 1965, Colorado State; M.S., 1967, Iowa 
State 
JENSEN, LOYD A., Assistant Professor of 
Veterinary Microbiology and Preventive Medi-
cine 
D.V.M., 1951, M.S., 1969, Iowa State 
JESKA, EDWARD L., Associate Professor of 
Veterinary Pathology, Veterinary Medical Re-
search Institute 
B.A., 1952, Gannon; M.S., 1954, Marquette; 
Ph.D., 1966, Pennsylvania 
JESPERSEN, HOWARD W., Associate Profes-
sor of Computer Science 
B.S., 1950, M.S., 1953, Rochester 
JOENSEN, ALFRED W., Assistant Professor 
of Mechanical Engineering; Assistant Pro-
fessor of Mechanical Technology 
B.S., 1957, M.S., 1966, Iowa State 
JOHANNS, CLARENCE J ., Assistant Professor 
of Veterinary Clinical Sciences 
B.A., 1956, Loras; D.V.M., 1962, M.S., 1967, 
Iowa State 
JOHANSEN, PAUL R., Assistant Professor of 
Mechanical Engineering 
B.S., 1964, Iowa State; M.S., 1965, Ph.D., 
1970, Purdue 
JOHNSON, ARTHUR H., Associate, Sociology 
B.S., 1948, M.S., 1 970, Iowa State 
JOHNSON, BRUCE L., Associate Professor of 
Mechanical Engineering 
B.S., 1955, Ph.D., 1962, Iowa State 
JOHNSON, DAVID W., Maj., USA, Assistant 
Professor of Military Science 
B.S., 1957, Colorado State University 
JOHNSON, DENNIS C., Assistant Professor 
of Chemistry 
B.A., 1963, Bethel; Ph.D., 1967, Minnesota 
JOHNSON, GARY D., Instructor in Geology 
B.S., 1964, M.S., 1967, Iowa State 
JOHNSON, HOWARD P., Professor of Agri-
cultural Engineering 
B.S., 1949, M.S., 1950, Ph.D., 1959, Iowa 
State; M.S., 1954, Iowa 
JOHNSON, JERALD E., Instructor in Elemen-
tary Education 
B.S., 1962, Northwest Missouri State; M.S., 
1 968, Washburn 
JOHNSON, JERRY W., Instructor in Economics 
B.A., 1962, Buena Vista; M.B.A., 1965, South 
Dakota 
JOHNSON, MARGARET S., Instructor in For-
eign Languages 
B.A., 1956, Oregon 
JOHNSON, QUENTIN G., Associate Professor 
of English 
A.B., 1952, Gonzaga; M.A., 1956, Ph.D., 1967, 
Oregon 
JOHNSON, ROBERT C., Associate Professor 
of Journalism and Mass Communication 
B.S., 1959, M.S., 1963, Iowa State 
JOHNSON, THOMAS P., Assistant Professor 
of Speech 
B.A., 1962, M.A., 1966, Northern Iowa 
JOHNSON, W. JOHN, Assistant Professor; 
Area Director, University Extension 
B.S., 1957, M.S., 1962, Iowa State 
JOLLS, KENNETH R., Associate Professor 
of Chemical Engineering 
A.B., 1958, Duke; B.S., 1961, North Caro-
lina State; M.S., 1963, Ph.D., 1966, Illinois 
JONES, CHARLES W., Assistant Professor of 
Education; Counselor, Student Counseling 
Service 
B.S., 1950, M.S., 1957, Iowa State 
JONES, EDWIN C., JR., Associate Professor 
of Electrical Engineering 
B.S.E.E., 1955, West Virginia; D.I.C., 1956, 
Imperial College (London); Ph.D., 1962, Illi-
nois 
JONES, JOHN T., Associate Professor of Ce-
ramic Engineering 
B.S., 1957, Ph.D., 1965, Utah 
JONES, RUTH M., Instructor in Child Develop-
ment; Instructor in Education 
B.A., 1952, Northern Iowa; M.S., 1968, Iowa 
State 
JONES, W. PAUL, Professor of English 
A.B., 1913, Wabash; Ph.D., 1925, Cornell 
JORGENSEN, CLIVE D., Assistant Professor 
of Zoology 
B.S., 1954, M.S., 1957, Brigham Young; Ph.D., 
1 964, Oregon State 
JUDGE, JANE F., Instructor in Food and Nu-
trition 
B.S., 1960, M.S., 1970, Iowa State 
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JUERGENS, KATHLEEN B., InstructorinFor-
eign Languages 
A.B., 1967, A.M., 1 968, Illinois 
JULIUS, MARVIN G., Associate Professor of 
Economics 
B.S., 1948, Ph.D., 1968, Iowa State 
JUMPER, WILL C., Professor of English 
B.S., 1937, California; M.A., 1951, Ph.D., 
1 958, Stanford 
JUNK, GREGOR A., Associate, Institute for 
Atomic Research 
B.S., 1955, Loras; M.S., 1958, Iowa State 
JUNKHAN, GEORGE H., Associate Professor 
of Mechanical Engineering 
B.S., 1955, M.S., 1959, Ph.D., 1964, Iowa 
State 
JURGENS, MARSHALL H., Assistant Professor 
of Animal Science 
B.S., 1964, M.S., 1966, Ph.D., 1968, Nebraska 
KAEBERLE, MERLIN L., Professor of Veteri-
nary Microbiology and Preventive Medicine 
A.B., 1950, South Dakota; B.S., 1952, D.V.M., 
1954, Colorado State; M.S., 1961, Ph.D., 1962, 
Illinois 
KAHLER, ALAN A., Assistant Professor of 
Agricultural Education 
B.S., 1957, Colorado State; M.S., 1964, Ph.D., 
1967, Iowa State 
KAHN, ARNOLD S., Assistant Professor of 
Psychology 
B.A., 1964, Missouri (Kansas City); M.A., 
1967, Ph.D., 1969, Southern Illinois 
KAHN, HARRY A., Assistant Professor of For-
eign Languages 
B.S., 1947, Minnesota; M.A., 1959, Iowa 
KAHN, RONNETTA B., Instructor in English 
B.A., 1964, Missouri; M.A., 1967, Southern 
Illinois 
KALDOR, DONALD R., ProfessorofEconomlcs 
B.S., 1938, North Dakota _State; M.S., 1939, 
Virginia Polytechnic; Ph.D., 1942, Iowa State 
KALNINS, ANNA, Instructor; Classlfler, Li-
brary 
M.A.L.S., 1958, Michigan 
KARAS, GEORGE G., Professor of Psychology; 
Assistant Dean of the Graduate College 
B.A., 1956, DePauw; M.S., 1958, Ph.D., 1959, 
Purdue 
KARAS, SHIRLEY C., Instructor in Chlld Devel-
opment; Program Manager, Head Start Sup-
plementary Training 
B.A., 1956, DePauw; M.S., 1959, Purdue 
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KARBOWSKI, KATHLEEN P., Instructor in 
English 
B.A., 1965, Dominican; M.A., 1967, Purdue 
KAUFMANN, PAUL J., Assistant Professor 
of Speech 
B.S., 1964, Omaha; M.A., 1967, Cincinnati 
KAVANAGH, PATRICK, Associate Professor 
of Mechanical Engineering 
B.S., 1952, M.S., 1960, Ph.D., 1 964, Iowa 
State 
KAY, RONALD, Instructor, Agricultural Ad-
ministration 
B.S., 1956, Iowa State 
KAYSER, FRANCIS X., Assistant Professor 
of Metallurgy 
B.S., 1948, Notre Dame; M.S., 1950, Sc.D., 
1963, Massachusetts Institute of Technology 
KEECH, GREGG M., Instructor in Economics 
B.S., 1965, Iowa State; M.S., 1967, Wisconsin 
KEENAN, BETTY A., Assistant Professor of 
Physical Education for Women 
B.S., 1951, Sargent; M.A., 1958, Iowa 
KEGLEY, J. COLBY, Assistant Professor of 
Mathematics 
B.A., 1960, M.S., 1962, Ph.D., 1 964, Iowa 
KEITH, PATRICIA, Assistant Professor of So-
ciology 
B.S., 1960, Southwest Missouri State; M.S., 
1962, Missouri; Ph.D., 1969, St. Louis 
KEITHAHN, CHARLES F., Instructor in Eco-
nomics 
A.B., 1963, A.M., 1966, Chicago 
KELLER, CLAIR W., Assistant Professor of 
Education; Assistant Professor of History 
A.B., 1957, M.A., 1962, Ph.D., 1967, Wash-
ington 
KELLER, ROY F., Associate Professor ofMath-
ematics; Associate Professor of Computer 
Science 
B.S., 1950, Southeast Missouri State; M.A .. 
1958, Ph.D., 1962, Missouri 
KELLEY, DONALD G., Instructor in Physical 
Education for Men 
B.S., 1956, M.A., 1960, Ohio State 
KELLEY, JAMES D., Associate Professor of 
Horticulture 
B.S., 1952, Kentucky; M.S., 1954, Iowa State; 
Ph.D., 1957, Michigan State 
KELLING, LAURIE T., Instructor in Music 
B.Mus., 1965, M.Mus., 1967, Colorado 
KELLOGG, LEONARD F., Professor Emeritus 
of Forestry 
B.S., 1924, California; M.F., 1927, Yale 
KELMAN, SHELDON, Assistant Professor of 
Civil Engineering 
B.S., 1961, Ph.D., 1967, Illinois Institute of 
Technology; M.S., 1963, Northwestern 
KEMP, RUSSELL L., Associate Professor of 
Veterinary Pathology 
B.A., 1960, Wooster; Ph.D., 1964, Georgia 
KEMPTHORNE, OSCAR, Professor of Statis-
tics; Distinguished Professor in Sciences and 
Humanities 
B.A., 1940, M.A., 1943, Sc.D., 1960, Cam-
bridge (England) 
KENNEBECK, DEAN R., Instructor in Mathe-
matics 
B.S., 1967, Loras; M.S., 1969, Iowa State 
KENNEDY, WILLIAM J., Assistant Professor 
of Statistics 
B.S., 1959, M.S., 1960, Oklahoma State; Ph.D., 
1969, Iowa State 
KENNEY, MARY A., Associate Professor of 
Food and Nutrition 
B.S., 1958, Texas Technological; M.S., 1960, 
Ph.D., 1963, Iowa State 
KEPHART, KEITH W., Instructor in Phys-
ical Education for Men 
B.A., 1966, Dubuque 
KERN, JERRY L., Associate, Engineering Edi-
torial Office 
B.S., 1967, Kansas 
KERN, K. ROBERT, Professor; Editor, Coop-
erative Extension Service 
B.S., 1948, Illinois; M.S., 1955, Iowa State; 
Ph.D., 1961, Wisconsin 
KERN, VERNA, Instructor in Physical Edu-
cation for Women 
B.S., 1963, Iowa State 
KERNAN, WILLIAM J., JR., Professor ofPhys-
ics 
B.S., 1955, Loyola (Baltimore); Ph.D., 1960, 
Chicago 
KETCHAM, KEITH K., Assistant Professor; 
Chief Engineer, WOI AM-FM-TV 
B.S., 1949, Iowa State 
KILDEE, H.H., Professor of Agriculture; Dean 
Emeritus, College of Agriculture 
B.S.A., 1908, M.S., 1917, D.Sc., 1958, Iowa 
State; D.Agr., 1940, North Dakota State 
KING, ALBERT D., Assistant Professor of 
Child Development 
B.Mus., 1961, Houghton; M.M., 1963, A.M., 
1970, Illinois 
KING, MARK E., Instructor ln ChUd Develop-
ment 
B.A., 1967, Maryland; M.A., 1970, Connecti-
cut 
KING, W. BERNARD, Professor of Chemistry 
B.S., 1923, Illinois; M.S., 1924, Ph.D., 1930, 
Iowa State 
KINKER, CARROLL H., Assistant Professor 
of Industrial Admlnlstration 
B.C.S., 1946, Drake; M.B.A., 1948, Texas; 
C.P.A., 1952 
KIRK, JOAN, Instructor; Order Librarian, Li-
brary 
B.A., 1961, Northern Iowa; M.A.L.S., 1967, 
Denver 
KIRKHAM, DON, Professor of Agronomy; Pro-
fessor of Physics; Charles F. Curtiss Distin-
guished Professor in Agriculture 
A.B., 1933, A.M., 1934, Ph.D., 1938, Colum-
bia; D.H.C., 1963, Royal Agricultural Uni-
versity (Belgium) 
KIRKHAM, MARY E., Assistant Professor of 
English 
B.A., 1935, Coe; M.A., 1937, Columbia 
KISER, ELIZABETH E., Instructor, Home Eco-
nomics Admlnlstration 
B.S., 1944, South Dakota State 
KISER, JAMES J., Associate Professor of Ani-
mal Science 
B.S., 1942, Iowa State; M.S., 1951, South 
Dakota State 
KITCHELL, RALPH L., Professor of Veteri-
nary Anatomy; Dean of the College of.Veter-
inary Medicine; Director of the Veterinary 
Medical Research Institute 
D.V.M., 1943, Iowa State; Ph.D., 1951, Minne-
sota 
KITZMAN, M.J., Associate Professor of Arch-
itecture 
B.F.A., 1950, Drake; M.A., 1957, San Fran-
cisco State 
KIZER, GEORGE A., Associate Professor of 
Education 
B.F.A., 1942, Oklahoma State; M.M.E., 1951, 
Michigan; Ph.D., 1965, Oklahoma 
KLAIBER, F. WAYNE, Assistant Professor of 
CivU Engineering 
B.S., 1962, M.S., 1 964, Ph.D., 1 968, Purdue 
KLEINSCHMIDT, ARTHUR C., Professor of 
Industrial Engineering 
B.B.A., 1938, M.S., 1949, Minnesota; B.S., 
1943, Oregon State; Ph.D., 1953, Iowa State 
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KLIEWER, KENNETH L., Professor of Physics 
B.S., 1957, M.S., 1959, Minnesota,· Ph.D., 
1964, Illinois 
KLINE, EDWIN A., Professor of Animal Science; 
Professor of Food Technology 
B.Sc., 1942, B.S., 1943, Kansas State; M.S., 
1948, Washington State; Ph.D., 1953, Iowa 
State 
KLINE, GERALD L., Associate Professor of 
Agricultural Engineering 
B.S., 1943, M.S., 1946, Iowa State 
KLONGLAN, GERALD E., Associate Professor 
of Sociology 
B.S., 1958, M.S., 1962, Ph.D., 1963, Iowa 
State 
KLUGE, JOHN P., Associate Professor of Vet-
erinary Pathology 
B.S., D.V.M., 1962, Missouri; M.S., 1965, 
Iowa State; Ph.D., 1968, George Washington 
KLUN, JEROME A., Associate Professor of 
Zoology and Entomology 
B.S., 1961, Minnesota; Ph.D., 1965, Iowa 
State 
KNAPHUS, GEORGE, Associate Professor of 
Botany 
B.A., 1949, Northern Iowa; M.S., 1951, Ph.D., 
1964, Iowa State 
KNIGHT, HARRY H., Professor of Zoology and 
Entomology 
B.Pe., 1910, Southwest Missouri State,· B.S., 
1914, Ph.D., 1920, Cornell 
KNIGHT, ROLLAND C., Assistant Professor 
of Mechanical Engineering 
B.S., 1951, Iowa State 
KNIKER, CHARLES R., Assistant Professor 
of Education 
A.B., 1958, Elmhurst; B.D., 1962, Eden Sem-
inary; M.A., 1966, San Francisco Seminary; 
Ed.D., 1970, Columbia 
KNISELEY, RICHARD N., Associate, Institute 
for Atomic Research 
A.B., 1951, Kansas City; M.S., 1954, Iowa 
State 
KNOTT, OLIVER A., Assistant Professor of 
Agronomy 
A.B., 1941, Nebraska State Teachers at 
Wayne; M.A., 1946, Nebraska 
KNUDSEN, 0. STEPHEN, Associate Professor 
of Education; Coordinator of Media Resources 
B.A., 1931, Northern Iowa; M.A., 1938, Iowa 
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KOCIMSKI, KAROL J ., Professor of Architec-
ture 
Dipl. Arch.E., M.Arch., 1930, Technical Uni-
versity of Lemberg (Poland) 
KOERBER, GEORGE G., Professor of Electrical 
Engineering 
B.A., 1948, Hiram; M.S., 1 950, Ph.D., 1952, 
Purdue 
KOHLMANN, ELEANORE L., Professor of 
Home Economics Education 
B.A., 1941, Dubuque; M.S., 1951, Ph.D., 1961, 
Iowa State 
KOHLMEIER, RONALD H., Associate Profes-
sor of Veterinary Physiology and Pharma-
cology 
B.S., 1959, Nebraska; Ph.D., 1966, D.V.M., 
1968, Iowa State 
KOLMER, LEE R., Professor of Economics; 
Assistant Dean, U nlversity Extension 
B.S., 1952, Southern Illinois; M.S., 1952, 
Ph.D., 1954, Iowa State 
KOOSER, HEROLD L., Assistant Professor, 
Director of Visual Instruction Service 
B.S., 1923, Iowa State 
KORSLUND, JEANNETTE M., Assistant Pro-
fessor, College of Home Economics 
B.S., 1949, M.S., 1965, Iowa State 
KOTTMAN, KARL A., Assistant Professor of 
Philosophy 
B.A., 1963, San Diego; M.A., 1966, Villanova; 
C.Phil., 1969, Ph.D., 1970 California (San 
Diego) 
KOTTMAN, RICHARD N., Professor ofHistory 
B.A., 1953, M.A., 1954, Iowa; Ph.D., 1958, 
Vanderbilt 
KOUPAL, RICHARD F., Associate Professor 
of Music 
B.M.E., 1947, M.M., 1948, Nebraska 
KRAEMER, RICHARD H., Assistant Profes-
sor of Speech; Acting Manager, Fllm Pro-
duction U nlt 
B.S., 1951, Iowa State 
KRAFI', ALLEN A., Associate Professor of 
Food Technology 
B.S., 1947, M.S., 1949, Cornell; Ph.D., 1953, 
Iowa State 
KRAFI', LILLIAN E., Instructor, Library 
B.A., 1944, Queens 
KRATOCHVIL, MILLARD R., Professor of En-
gUsh; Professor of Education; Assistant Dean, 
College of Sciences and Humanities 
A.B., 1940, Drake; A.M., 1948, Minnesota 
KREIDER, ORLANDO C., Professor of Mathe-
matics 
B.A., 1928, Simpson; M.S., 1930, M.S., 1941, 
Ph.D., 1949, Iowa State 
KRUEMPEL, KENNETH C., Assistant Profes-
sor of Electrical Engineering 
B.S., 1957, M.S., 1963, Iowa State; Ph.D., 
1970, Wisconsin 
KUHN, WARREN B., Professor; Director of 
the Library 
B.A., 1948, New York; M.L.S., 1950, Col-
umbia 
KUIPER, GLENDON W., Instructor; Area Di-
rector, U Diversity Extension 
B.S., 1958, Augustana (Sioux Falls); M.S., 
1966, Iowa State 
KUNDEL, CAROLYN J ., Assistant Professor 
of Textiles and Clothing 
B.S., 1956, Ph.D., 1969, Iowa State; M.S., 
1961, Omaha 
KUNERTH, WILLIAM F., Associate Professor 
of J oumallsm and Mass Communication 
B.S., 1950, Wyoming; M.S.J., 1952, North-
western 
KUNESH, JERRY P., Associate Professor of 
Veterinary Physiology and Pharmacology; As-
sociate Professor of Veterinary Clinical Sci-
ences 
D.V.M., 1961, M.S., 1966, Ph.D., 1969, Iowa 
State 
LACASA-GOMAR, JAIME, Instructor ln For-
eign Languages 
Lic.Phil., 1957, Lic.Let., 1958, Quito (Ecua-
dor); S. T.B., 1964, St. Louis; Ph.D., 1970, 
Iowa State 
LACASA-GOMAR, JUDITH N., Associate Pro-
fessor of Foreign Languages 
B.S., 1 958, Ph.D., 1968, Louisiana State 
LACEY, CLARENCE J., Assistant Professor 
of Electrical Engineering 
B.S., 1952, M.S., 1961, Iowa State 
LACY, ALLEN WAYNE, Instructor in Eco-
nomics 
B.S., 1966, M.S., 1968, Auburn 
LADD, GEORGE W., Professor of Economics 
B.S., 1950, South Dakota State; M.A., 1951, 
Michigan State; Ph.D., 1955, Illinois 
LAFFOON, JEAN L., Professor of Zoology and 
Entomology 
B.S., 1942, Morningside,· M.S., 1948, Ph.D., 
1953, Iowa State 
LAGOMARCINO, VIRGIL S., Professor of Edu-
cation; Dean of the College of Education; 
Director of Teacher Education 
B.A., 1943, Coe; M.S., 1948, Drake; Ph.D., 
1955, Iowa State 
LAGRANGE, HARRIET, Assistant Professor 
of Textiles and Clothing . 
B.S., 1954, M.S., 1957, Iowa State 
LAGRANGE, WILLIAM F., Professor of Animal 
Science 
B.S., 1917, M.S., 1927, Iowa State 
LAGRANGE, WILLIAMS., Associate Professor 
of Food Technology 
B.S., 1953, Ph.D., 1959, Iowa State 
LAI, TYRONE T.L., Instructor in Phllosophy 
B.Sc., 1961, Hong Kong; M.Sc., 1965, London 
(England); Cand.Phil., 1969, California (San 
Diego) 
LAMB, RICHARD C., Associate Professor of 
Physics 
B.S., 1955, Massachusetts Institute of Tech-
nology; M.S., 1960, Ph.D., 1963, Kentucky 
LAMBERT, ROBERT J ., Professor of Mathe-
matics; Professor of Computer Science 
B.A., 1943, Drake; M.S., 1948, Ph.D., 1951, 
Iowa State 
LAMMERS, THOMAS A., Instructor in Mathe-
matics 
B.S., 1961, B.S., 1967, M.S., 1970, Iowa State 
LAMOTTE, CLIFFORD E., Associate Professor 
of Botany 
B.S., 1953, Texas A and M; Ph.D., 1960, 
Wisconsin 
LAMP, GEORGE E., JR., Assistant Professor 
of Industrial Engineering 
B.S., 1960, M.S., 1964, Ph.D., 1968, Iowa 
State 
LANDERS, ROGER Q., Associate Professor of 
Botany 
B.S., 1954, M.S., 1955, Texas A and M; 
Ph.D., 1962, California 
LANE, KENNETH F., Associate Professor of 
Landscape Architecture 
B.S., 1953, Michigan State; M.L.A., 1961, 
Haroard 
LANGE, ELIZABETH A., Assistant Professor; 
Head of Catalog Department, Library 
B.S., 1960, Northern State; M.A., 1970, Minne-
sota 
LARKINS, JOHN B., III, Capt., USAF, Assis-
tant Professor of Aerospace Studies 
M.B.A., 1968, Missouri 
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LARSEN, DALE E., Associate, Studio Engineer-
ing Supervisor, WOI-TV 
LARSEN, JULIUS A., Associate Professor of 
Forestry 
B.A., 1908, M.F., 1910, Yale; Ph.D., 1936, 
Iowa State 
LARSEN, WILLIAM L., Associate Professor 
of Metallurgy; Associate Professor of Mechan-
ical Engineering 
B.M.E., 1948, Marquette; M.S., 1950, Ph.D., 
1956, Ohio State 
LARSON, JORDAN L., JR., Professor of Me-
chanical Engineering 
B.S., 1947, M.S., 1948, Iowa State 
LARSON, MAURICE A., Professor of Chemical 
Engineering 
B.S., 1951, Ph.D., 1958, Iowa State 
LASSILA, KENNETH E., Professor of Physics 
B.S., 1956, Wyoming; M.S., 1959, Ph.D., 1961, 
Yale 
LAUFENBERG, DANIEL E., Instructor in Eco-
nomics 
B.S., 1969, Wisconsin State (Platteville) 
LAWRENCE, PETER K., Associate, Agronomy 
B.Ag.Sc. (Hons), 1968, M.Ag.Sc., 1970, Ade-
laide (Australia) 
LAWRENCE, ROGER L., Professor of Educa-
tion; Coordinator of Personnel Training, Coop-
erative Extension Service 
B.S., 1943, Ohio State; M.A., 1949, George 
Washington; Ph.D., 1958, Iowa State 
LAYTON, WILBUR L., ProfessorofPsychology; 
Vice President for Student Affairs 
B.S., 1943, Iowa State; M.A., 1947, Ph.D., 
1950, Ohio State 
LEACOCK, ROBERT A., Assistant Professor 
of Physics 
B.S., 1957, M.S., 1960, Ph.D., 1963, Michigan 
LEDET, ARLO E., Associate Professor of Vet-
erinary Pathology 
D.V.M., 1962, M.S., 1966, Ph.D., 1 970, Iowa 
State 
LEE, CHESTER D., Professor of Veterinary 
Pathology; Professor of Poultry Science 
D.V.M., 1927, M.S., 1932, Iowa State 
LEE, DAH-YINN, Associate Professor of Civll 
Engineering 
B.S., 1958, Cheng-Kung (Taiwan); Ph.D., 
1964, Iowa State 
LEE, TI-TA, Associate Professor of Clvll En-
gineering 
B.S., 1954, National Taiwan; M.S., 1958, 
Iowa State; Ph.D., 1961, Lehigh 
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LEE, WILLIAM R., Instructor; Physical Sci-
ences/Engineering Bibliographer, Library 
B.S., 1965, Wisconsin (LaCrosse); M.S., 1966, 
M.A., 1970, Iowa 
LEECH, WILLIAM D., Assistant Professor of 
Nuclear Engineering 
B.S., 1966, M.S., 1967, Ph.D., 1969, Iowa 
State 
LEGVOLD, SAM, Professor of Physics 
B.A., 1935, Luther; M.S., 1936, Ph.D., 1 946, 
Iowa State 
LEM, PAUL L., Assistant Professor, Visual 
Planning, Cooperative Extension Service 
B.F.A., 1950, Drake 
LEMISH, JOHN, Professor of Geology 
B.S., 1947, M.S., 1948, Ph.D., 1955, Michigan 
LENTZ, GARY L., Associate, Zoology and 
Entomology 
A.B., 1965, Missouri 
LEPKE, PHYLLIS J ., Instructor in Physical 
Education for Women 
B.S., 1969, Iowa State 
LERSTEN, NELS R., Professor of Botany 
B.S., 1958, M.S., 1960, Chicago; Ph.D., 1963, 
California (Berkeley) 
LEWIS, EDWIN C., Professor of Psychology; 
Assistant to the Vice President for Academic 
Affairs 
B.A., 1954, Wittenberg; M.A., 1955, Ph.D., 
195 7, Ohio State 
LEWIS, HARRIET W ., Assistant Professor of 
Textiles and Clothing 
B.S., 1,939, M.S., 1949, Iowa State 
LEWIS, ROBERT E., Associate Professor of 
Zoology and Entomology 
A.B., 1952, Earlham; M.S., 1956, Ph.D., 1959, 
Illinois 
LIFFERTH, DENNIS R., Associate, Economics 
B.S., 1968, Brigham Young; M.S., 1970, Iowa 
State 
LILLIE, ALICE F., Assistant Professor of Child 
Development; Assistant Professor of Educa-
tion 
B.A., 1926, North Dakota; M.S., 1 956, Iowa 
State 
LIN, JOHN C.W., Instructor in Statistics 
B.A., 1960, St. Michael's; M.S., 1964, North 
Dakota State 
LINDAHL, CLARENCE H., ProfessorofMatbe-
matics; Professor 1n Charge of Instruction 
B.S., 1929, Nebraska State Teachers; M.S., 
1936, Colorado; Ph.D., 1952, Iowa State 
LINEWEAVER, JOE R., Instructor; Cataloger, 
Library 
B.A., 1960, Wisconsin; M.A., 1968, Denver 
LINK, BRUCE W., Associate, Institute for Ato-
mic Research 
B.A., 1950, Nebraska Wesleyan 
LINSTROM, WILLIAM E., Assistant Profes-
sor; Area Director, U Diversity Extension 
B.A., 1954, Northern Iowa; M.A., 1966, Iowa 
LIPA, C. BUELL, Professor of English 
A.B., 1927, A.M., 1928, Ph.D., 1940, Cornell 
LIPA, HAZEL E., Associate Professor of English 
B.S., 1929, Minnesota; M.A., 1949, Claremont 
Graduate School 
LISTON, MARGARET 1., Professor of Family 
Environment; Professor of Economics; Mary 
B. Welch Distinguished Professor 1n Home 
Economics 
B.S., 1927, Iowa State; M.A., 1933, Missouri; 
Ph.D., 1949, Chicago; D.S., 1969, Nebraska 
LITHERLAND, JOHN W., Professor of Educa-
tion 
A.B., 1928, Midland; M.A., 1937, Ph.D., 1947, 
Nebraska 
LIU, SAMUEL H., Professor of Physics 
B.S., 1954, National Taiwan; M.S., 1 958, 
Ph.D., 1960, Iowa State 
LOCKHART, WILLIAM R., Professor of Bacte-
riology and Chairman of the Department 
A.B., 1949, Indiana State; M.S., 1951, Ph.D., 
1954, Purdue 
LOHNES, ROBERT A., Associate Professor of 
Civil Engineering 
B.S., 1959, Ohio State; M.S., 1961, Ph.D., 
1964, Iowa State 
LOOMIS, WALTER E., Professor Emeritus of 
Botany 
B.S., 1921, Illinois; M.S., 1922, Ph.D., 1924, 
Cornell 
LOPOS, GEORGE J., Instructor 1n English 
B.A., 1965, Colgate; M.A., 1967, Syracuse 
LORR, ROBERT A., Assistant Professor of 
Architecture 
B.A., 1959, St. Ambrose; M.S., 1960, M.F.A., 
1 966, Wisconsin 
LOVE, ROBERT D., Assistant Professor of 
Industrial Engineering 
B.S., 1948, M.S., 1965, Iowa State 
LOWRIE, JAMES A., Professor of English 
A.B., 1935, Lafayette; M.L., 1939, Ph.D., 
1943, Pittsburgh 
LOWRIE, RACHEL M., Assistant Professor 
of English 
B.A., 1933, M.Litt., 1946, Pittsburgh 
LUBSEN, RUDOLPH J., Associate Professor 
of Civil Engineering; Associate Professor of 
Construction Technology 
B.S., 1930, M.S., 1932, Iowa State 
LUCAS, JAMES E., Assistant Professor of Elec-
trical Engineering 
B.S., 1 960, Lamar State; M.S., 1963, Ph.D., 
1 970, Iowa State 
LUCAS, LINDA S., Assistant Professor; Refer-
ence Librarian, Library 
B.A., 1961, Northern Iowa; M.L.S., 1966, 
Washington 
LUCKEIT, DUDLEY G., Professor of Eco-
nomics 
A.B., 1 952, M.A., 1954, Missouri; Ph.D., 1958, 
Texas 
LUECKE, GLENN R., Assistant Professor of 
Mathematics 
B.S., 1966, Michigan State; Ph.D., 1970, Cali-
fornia Institute of Technology 
LUNDE, BARBARA K., Assistant Professor of 
Food and Nutrition 
B.A., 1957, M.S., 1959, Northwestern; Ph.D., 
1970, Iowa State 
LUNDEN, WALTER A., Professor Emeritus of 
Sociology 
B.A., 1922, Gustavus Adolphus; M.A., 1929, 
Minnesota; Ph.D., 1934, Harvard 
LUNDV ALL, RICHARD L., Professor of Vet-
erinary Clinical Sciences 
D.V.M., 1944, M.S., 1956, Iowa State 
LUSH, JAY L., Professor of Animal Science; 
Charles F. Curtiss Distinguished Professor 
in Agriculture 
B.S., 1916, M.S., 1918, D.Sc., 1970, Kansas 
State; Ph.D., 1922, D.Sc., 1970, Wisconsin; 
D.Agr., 1957, Agricultural College ofSweden; 
D.Agr., 1957, Justus-Liebig University (Ger-
many); D.Agr., 1958, Agricultural and Vet-
erinary College of Denmark; L.L.D., 1964, 
Michigan State; D.Sc., 1969, Illinois 
LUTZ, GENE M., Instructor and Associate, 
Sociology 
B.S., 1966, M.S., 1968, Iowa State 
LYNCH, DAVID W., Professor of Physics 
B.S., 1954, Rensselaer; M.S., 1955, Ph.D., 
1958, Illinois 
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MA, BENJAMIN M., Associate Professor of 
Nuclear Engineering 
B.S., 1942, National Central (China); M.S .. 
1947, Engineer's Degree, 1949, Stanford; 
Ph.D., 1963, Iowa State 
MADDEN, JOE A., Instructor in Physical Edu-
cation for Men 
B.S., 1959, Maryland; M.Ed., 1963, Missis-
sippi State 
MADERA, KATHRYN R., Assistant Professor 
of Child Development 
B.S., 1959, Iowa State,· M.S., 1964, Cornell 
MADISON, DILYS E., Assistant Professor; 
Head, Bibliographic Search Department, Li-
brary 
A.B., 1964, M.S., 1965, Illinois 
MADISON, KENNETH G., Assistant Professor 
of History 
A.B., 1962, A.M., 1963, Ph.D .• 1968, Illinois 
MADSEN, HOWARD C., Associate, Economics 
B.S., 1965, Iowa State 
MAGILL, BARBARA ANNE, Instructor in In-
dustrial Administration 
B.S., 1967, M.S., 1969, Iowa State 
MAGILTON, JAMES H., Professor of Veteri-
nary Anatomy, Biomedical Engineering 
D.V.M., 1946, M.S., 1964, Ph.D., 1966, Iowa 
State 
MAGILTON, LILLIE E., Assistant Professor 
of Home Economics Education 
B.S., 1 936, Texas Woman's; M.S., 1942, Iowa 
State 
MAHLSTEDE, JOHN P., Professor of Horti-
culture; Associate Director, Agriculture and 
Home Economics Experiment Station 
B.S., 1947, Miami (Ohio); M.S., 1948, Ph.D., 
1951, Michigan State 
MAILLIE, FRANCIS H., Assistant Professor 
of Aerospace Engineering 
B.S., 1964, Northrop Institute of Technology; 
M.S., 1967, Ph.D., 1969, Iowa State 
MAIRS, A. PAULINE, Assistant Professor of 
Food and Nutrition 
B.S., 1943, M.S., 1949, Iowa State 
MAJORS, JOHN T., Assistant Professor of 
Physical Education for Men; Head Football 
Coach 
B.S., 1 958, Tennessee 
MALABY, KENNETH L., Associate, Institute 
for Atomic Research 
B.A., 1952, Phillips 
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MALLAM, DUNCAN, Professor of English; Pro-
fessor of Education 
B.S., 1926, M.A., 1927, Buffalo; Ph.D., 1939, 
Minnesota 
MALONE, WILLIAM A., Associate Professor 
of Urban Planning 
B.S., 1947, M.S., 1950, Iowa State 
MANATT, RICHARD P., Associate Professor 
of Education 
B.S., 1953, M.S., 1956, Iowa State; Ph.D., 
1964, Iowa 
MANGOLD, DUANE W., Associate Professor 
of Agricultural Engineering 
B.S., 1958, M.S., 1960, Ph.D., 1965, Iowa 
State 
MANN, ARTHUR R., Associate, Agricultural 
Engineering 
B.S., 1962, Iowa State 
MANN, FRED L., Associate Professor; Chief 
of Party, AID-Peru Agrarian Reform 
B.S., 1955, L.L.B., 1957, L.L.M., 1958, Il-
linois; Grad Diploma, 195 9, Copenhagen 
(Denmark); Ph.D., 1964, Cambridge (En-
gland) 
MANTHEI, CHESTER A., Professor of Veteri-
nary Microbiology and Preventive Medicine 
D.V.M., 1935, Michigan State 
MAPLE, CLAIR G., Professor of Mathematics; 
Professor of Computer Science; Director of 
Computation Center; Division Chief, Mathe-
matics and Computer Science, Institute for 
Atomic Research 
A.B., 1939, Earlham; M.A., 1940, Cincinnati; 
D.Sc., 1948, Carnegie 
I 
MARE, C. JOHN, Associate Professor of Vet-
erinary Microbiology and Preventive Medicine 
B. V.Sc., 1957, Pretoria (South Africa); Ph.D., 
1965, Iowa State 
MARION, WILLIAM W., Professor of Poultry 
Science; Professor of Food Technology 
B.S., 1953, Berea; M.S., 1955, Ph.D., 1958, 
Purdue 
MARKS, MARTHA A., Assistant Professor of 
Computer Science 
B.S., 1962, Ph.D., 1 970, Iowa State; M.S., 
1967~ Wisconsin 
MARLEY, STEPHEN J ., Associate Professor 
of Agricultural Engineering 
B.S., 1959, M.S.. 1960, Ph.D., 1965, Iowa 
State 
MARR, JACKSON L., Instructor in Zoology 
and Entomology 
B.A., 1963, Northern Iowa 
MARTIN, DON S., JR., Professor of Chemis-
try; Section Chief, Institute for Atomic Re-
search 
B.S., 1939, Purdue; Ph.D., 1944, California 
Institute of Technology 
MARTIN, DONALD H., Assistant Professor 
of Industrial Education 
B.S., 1959, M.Ed., 1967, Iowa State 
MARTIN, DOROTHY H., Instructor in Family 
Environment 
B.S., 1958, M.S., 1967, Iowa State 
MARTIN, NEAL P., Associate, Agronomy 
B.S., 1966, Ohio State 
MARTINSON, CHARLIE A., Associate Pro-
fessor of Plant Pathology 
B.S., 1957, M.S., 1959, Colorado State; Ph.D., 
1964, Oregon State 
MARVIN, KENNETH R., Professor of Journal-
ism and Mass Communication 
B.S., 1923, M.S., 1938, Iowa State 
MASON, JOHN T., Associate, Institute for 
Atomic Research 
B.A., 1955, Bowdoin; M.S., 1956, Tufts 
MATHEWS, JEROLD C., Professor of Mathe-
matics 
B.S., 1955, M.S., 1957, Ph.D., 1959, Iowa 
State 
MATTHIES, BARBARA F., AssistantProfessor 
of English 
B.A., 1961, Oberlin; M.A., 1967, Ohio 
(Athens) 
MAXON, RICHARD C., Associate Professor 
of Economics 
B.S., 1951, M.S., 1955, Ph.D., 1963, Missouri 
MAYER, LEO V ., Associate Professor of Eco-
nomics 
B.S., 1959, M.S., 1961, Kansas State; Ph.D., 
1967, Iowa State 
MAYER, VERNON, Instructor in Mechanical 
Engineering 
B.S., 1967, Gonzaga,· M.E., 1969, Iowa State 
McBRIDE, MARLA K., Instructor in Physical 
Education for Women 
B.S., 1967, Northeast Missouri State 
McCARLEY, ROBERT E., Professor of Chem-
Istry 
B.S., 1953, Ph.D., 1956, Texas 
McCAY, ROBERT DALE, Professor of English 
B.A., 1932, M.A., 1937, Grinnell; Ph.D., 1953, 
Iowa 
McCLELLAND, JOHN B., Professor of Agri-
cultural Education 
B.S., 1921, M.S., 1927, Ph.D., 1940, Ohio 
State 
McCLOSKEY, RICHARD J ., Instructor in Zo-
ology and Entomology 
B.A., 1965, Franklin; M.S., 1968, Iowa State 
McCOMBER, DIANE R., Assistant Professor 
of Food and Nutrition 
B.S., 1960, M.S., 1965, Iowa State 
McCONNELL, GLENN B., Assistant Professor 
of Engineering Graphics 
B.S., 1 924, United States Military Academy 
McCONNELL, JOHN R., Associate, Institute 
for Atomic Research 
B.S., 1960, Washburn 
McCONNELL, KENNETH G., Associate Pro-
fessor of Engineering Mechanics 
B.A., 1957, St. Thomas; B.S., 1957, Notre 
Dame; M.S., 1960, Ph.D., 1963, Iowa State 
McCORKLE, WILLARD H., Professor of Met-
allurgy 
B.A., 1924, M.S., 1928, Ph.D., 1935, Iowa 
McCORMACK, WILLIAM C., Professor of Bio-
medical Engineering and Veterinary Physiol-
ogy and Pharmacology 
B.S., 1948, Bowdoin; M.D., 1952, University 
of Rochester 
McCOY, JAMES R., Instructor in Veterinary 
Anatomy 
B.S., 1961, D.V.M., 1969, Kansas State 
McCULLY, JOHN R., Assistant Professor of 
English 
B.A., 1957, Mississippi College; M.A., 1960, 
Mississippi 
McDONALD, E. DAWN, Instructor in Physical 
Education for Women 
B.S., 1960, Boston University; M.S., 1968, 
Southern Illinois 
McGEE, THOMAS D., Professor of Ceramic 
Engineering 
B.S., (Cer .E.). B.S., (M.E.), 1948, M.S., 1958, 
Ph.D., 1961, Iowa State 
McGHEE, JAMES H., Capt., USN, Professor 
of Naval Science 
B.S., 1 941. Missouri; M.A., 1964, George 
Washington 
McGILLIARD, A. DARE, Assodate Professor 
of Animal Science; Assoclate Professor of 
Dairy Science 
B.£, 1951, M.S., 1952, OklahomaState;Ph.D., 
1961, Michigan StaU 
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McGINNIS, DALLAS V., Assistant Professor; 
Assistant Editor, Radio-TV, Cooperative Ex-
tension Service 
B.S., 1943, Iowa State 
McGREAHAM, ANN, Instructor; Serials Li-
brarian, Library 
A.B., 1966, Illinois; M.A., 1967, Minnesota 
McGUIRE, JACK M., Associate Professor of 
Physical Education for Men; Head Swimming 
Coach 
B.S., 1933, Iowa 
McHONE, MILDRED H., Assistant Professor; 
Reference Librarian, Library 
B.S., 1933, Iowa State 
MciLRATH, TIMOTHY J., Instructor in Ap-
plied Art 
B.A., 1966, Dominican (Wisconsin); M.S., 
1969, Wisconsin 
MciNTYRE, FAY E., Instructor, Civil Defense 
Program, Engineering Extension 
B.S., 1928, Des Moines; M.A., 1935, Iowa 
McJIMSEY, GEORGE T., Assistant Professor 
of History 
B.A., 1958, Grinnell; M.A., 1959, Columbia; 
Ph.D., 1968, Wisconsin 
McKEE, ELEANOR J ., Assistant Professor; 
Head, Exchange Section, Library 
B.A., 1946, Drake; M.A.L.S., 1955, George 
Peabody 
McKEOWN, DONALD 1., Associate Professor 
of Architecture 
B.S., 1947, Illinois; M.S., 1952, Iowa State 
McKIE, JAMES K., JR., Assistant Professor 
of Construction Technology 
B.S., 1949, Kansas State 
McKIM, HARLAN L., Associate, Agronomy 
B.S., 1962, M.S., 1969, Nebraska 
McKINLEY, MARJORIE M., Professor of Insti-
tution Management and Head of the Depart-
ment 
B.S., 1940, Indiana; M.A., 1946, Columbia; 
Ph.D., 1956, Iowa State 
McMANUS, MARIANNE L., Assistant Profes-
sor of Psychology; Cllnlcal Psychologist, Stu-
dent Counseling Service 
B.A., 1953, New Rochelle; M.A., 1956, Ph.D., 
1963, Wiaconsin 
McMASTERS, 0. DALE, Associate, Institute 
for Atomic Research 
B.A., 1956, Wabash; JI.S., 1961, Iowa State 
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McMECHAN, JAMES D., Assistant Professor 
of Electrical Engineering 
B.S., 1955, M.S., 1960, Iowa State 
McMILLAN, THELMA J., Professor of Food 
and Nutrition 
B.S., 1940, Arizona; M.S., 1942, Nebraska; 
Ph.D., 1951, Cornell 
McMILLEN, DANIEL M., Assistant Professor 
of Education; Counselor, Student Counseling 
Service 
B.S., 1950, M.S., 1954, Ph.D., 1961, Purdue 
McNABB, HAROLD S., JR., Professor of Plant 
Pathology; Professor of Forestry 
B.S., 194 9, Nebraska; M.S., 1951, Ph.D., 1954, 
Yale 
McNEE, JOHN C., Associate Professor; As-
sistant Director for Public Services, Library 
A.B., 1950, Cornell; A.M.L.S., 1951, Mtchigan; 
M.S., 1960, Iowa State 
McNEIL, JANET K., Instructor; Reference Li-
brarian 
B.A .• 1968, M.A., 1969, Denver 
McROBERTS, KEITH L., Associate Professor 
of Industrial Engineering 
B.S., 1 953, M.S., 195 9, Ph.D., 1966, Iowa 
State 
McROBERTS, THOMAS L., Instructor in Elec-
trical Engineering 
B.S., 1965, M.S., 1 968, Iowa State 
McVICKER, CECIL D., Professor of Foreign 
Languages 
B.S., 1948, M.A., 1948, Nebraska; Ph.D., 
1 953, Missouri 
MEADOWS, JOHN C., Assistant Professor of 
Forestry 
B.S., 1954, Auburn; M.S., 1958, Georgia In-
stitute of Technology; Ph.D., 1970, Duke 
MEANS, ROBERT L., Instructor in Veterinary 
Clinical Sciences 
B.S., 1957, D.V.M., 1964, M.S., 1966, Iowa 
State 
MEANY, ROBERT K., Associate Professor of 
Mathematics 
B.S., 1951, Purdue; M.S., 1954, Ph.D., 1958, 
Wisconsin 
MEED EN, GLEN D., Assistant Professor of 
Statistics 
B.A., 1962, Eastern Baptist; M.A., 1964, 
Ph.D., 1968, Illinois 
MEEKER, JEFF B., Instructor in Statistics 
B.S .• 1965, M.Sta., 1969, Florida 
MEEKS, HOWARD D., Assistant Professor of 
Industrial Engineering 
B.S., 1960, Iowa State; M.S., 1966, Ph.D., 
1970, Ohio State 
MEIXNER, MARY L., Professor of Applied 
Art 
B.A., 1938, Milwaukee-Downer; M.A., 1945, 
Iowa 
MELAMPY, ROBERT M., Professor of Animal 
Science 
B.S., 1930, Wilmington; M.A., 1931, Haver-
ford; Ph.D., 1935, Cornell 
MELBY, DAVID A., Instructor in Applied Art 
B.F.A., 1967, Wichita State; M.F.A., 1970, 
Nebraska 
MELVIN, STEWART W., Assistant Professor of 
Agricultural Engineering 
B.S., 1964, M.S., 1967, Ph.D., 1970, Iowa 
State 
MENNE, JOHN W., Assistant Professor of Psy-
chology; Assistant Director, Student Coun-
seling Service 
B.Sc., 1946, Iowa State; M.B.A., 1948, Stan-
ford; Ph.D., 1961, Angelicum (Italy) 
MENNE, M. SUSAN, Assistant Professor of 
Journalism and Mass Communication; As-
sistant Professor of Education 
B.S., 1949, Iowa State; M.A., 1963, Immac-
ulate Heart 
MENSING, RICHARD W., Assistant Professor 
of Statistics 
B.S., 1960, Valparaiso; M.S., 1965, Ph.D., 
1968, Iowa State 
MENZE, LOUIS E., Professor of Physical Edu-
cation for Men 
B.S., 1924, Central Missouri State Teachers 
MENZEL, BRUCE W., Assistant Professor of 
Zoology and Entomology 
B.S., 1964, Wisconsin; M.S., 1966, Marquette; 
Ph.D., 1970, Cornell 
MERCIER, CLETUS R., Assistant Professor 
of Engineering Graphics 
B.S., 1957, Iowa State 
MEREDITH, NANCY L., Instructor in Family 
Environment 
B.S., 1962, M.S., 1969, Iowa State 
MERICLE, MORRIS H., Associate Professor 
of Electrical Engineering 
B.S., 1947, M.S., 1956, Ph.D., 1963, Iowa 
State 
MERKLEY, ELAINE M., Associate Professor 
of Education 
B.S., 1947, M.S., 1949, Drake; Ed.D., 1965, 
Nebraska 
MERRILL, DERWIN C., Instructor in Civil 
Engineering; Associate, Engineering Re-
search Institute 
B.S., 1960, M.S., 1961, Utah State 
MERRILL, WILLIAM C., Professor of Eco-
nomics 
B.S., 1959, Iowa State; Ph.D., 1964, Cali-
fornia 
MESSENGER, JOSEPH C., Instructor in Music 
B.S.E., 1961, Bowling Green State; M.A., 
1967, Iowa 
MESSERSCHMIDT, DANIEL C., Instructor in 
Economics 
B.S., 1968, Iowa State 
METZLER, DAVID E., Professor of Biochem-
istry 
B.S., 1948, Cali{ornialnstituteo{Technology; 
M.S., 1950, Ph.D., 1952, Wisconsin 
MEXAS, ABEL G., Assistant Professor of Sta-
tistics 
B.A., 1966, Sacramento State; M.S., 1967, 
Ph.D., 1970, Iowa State 
MEYER, CHARLES W., Professor of Economics 
B.A., 1954, M.A., 1955, Illinois; Ph.D., 1961, 
Johns Hopkins 
MEYER, ROLAND D., Associate, Agronomy 
B.S., 1958, M.S., 1960, Nebraska 
MEYER, VERNON M., Associate Professor of 
Agricultural Engineering 
B.Ag.E., 1951, M.S., 1955, Minnesota 
MICHEL, ANTHONY N., Associate Professor 
of Electrical Engineering 
B.S., 1958, M.S., 1964, Ph.D., 1968, Mar-
quette 
MICHELSONS, TEREZE, Associate Professor 
of Foreign Languages 
Competent Teacher, 1928, TBacher School 
(Latvia); M.A., 1961, Middlebury 
MICKLE, JACK L., Professor of Civil Engi-
neering 
B.S., 1952, M.S., 1955, Ph.D., 1960, Iowa 
State 
MIKES, RICHARD J ., Associate, Economics 
B.S., 1964, M.S., 1965, Iowa State 
MILLARD, DAVID M., Instructor in Civil En-
gineering; Instructor in Electronics Technol-
ogy 
B.S., 1962, Iowa State 
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MILLER, ARTHUR J ., Instructor in Applied 
Art 
B.A., 1966, Iowa; M.A., 1969, Iowa State 
MILLER, BLANCHE R., Assistant Professor 
of Home Economics Education 
B.S., 1933, M.S., 1945, Iowa State 
MILLER, CHARLES R., Instructor in Engi-
neering Technology 
B.S., 1964, Parsons; M.S., 1966, North Da-
kota State 
MILLER, EDWIN L., Associate, Agronomy 
B.S., 1968, M.S., 1970, Iowa State 
MILLER, ELIZABETH S., Assistant Profes-
sor of Applied Art 
B.F.A., 1951, Nebraska,· M.F.A., 1967, Drake 
MILLER, E. MADGE, Professor of Food and 
Nutrition 
B.S., 1939, M.S., 1941, Ph.D., 1954, Iowa 
State 
MILLER, JAMES H., Instructor in Industrial 
Administration 
B.A., 1967, Cincinnati; M.B.A., 1969, Penn-
sylvania State 
MILLER, LESLIE J., Instructor in Political 
Science 
B.A., 1965, Montana; M.A.. 1967, Wisconsin 
MILLER, MARTIN G., Instructor in Sociology 
B.A., 1960, Coe; M.S., 1963, Michigan State 
MILLER, MAX, Associate, Mechanical Engi-
neering 
B.S., 1962, M.S., 1969, Iowa State 
MILLER, PHYLLIS G., Assistant Professor of 
Education; Senior Counselor, Student Coun-
seling Service 
B.S., 1955, Iowa State; M.S., 1964, Omaha; 
Ed.D., 1969, Washington State 
MILLER, WILMER J., Associate Professor of 
Genetics 
B.A., 1948, Oklahoma; Ph.D., 1954, Wiscon-
sin 
MILLETT, MERLIN L., JR., Professor of Aero-
space Engineering 
B.S., 1945, M.S., 1948, Ph.D., 1957, Iowa 
State 
MILLS, GERALD M., Instructor, Fire Service 
Education, Engineering Extension 
MILLSAPPS, JOHN W., Assistant Professor 
of Speech; Assistant Professor of Education 
B.A., 1962, Northern Colorado; M.A., 1968, 
Northeast Missouri State 
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MINER, J. RONALD, Associate Professor of 
Agricultural Engineering 
B.S., 1959, Kansas; M.S., 1960, Michigan; 
Ph.D., 1967, Kansas State 
MISCHKE, CHARLES R., Professor of Mechan-
ical Engineering 
B.S.M.E., 1947, M.M.E., 1950, Cornell; Ph.D., 
1953, Wisconsin 
MOCK, JAMES J ., Assistant Professor of Agron-
omy 
B.A., 1965, Monmouth; Ph.D., 1970, Iowa 
State 
MOHLING, ROBERT A., Instructor in Aero-
space Engineering 
B.S., 1962, M.E., 1967, Iowa State 
MOHR, LORAN E., Assistant Professor of In-
dustrial Engineering 
B.A., 1951, Northern Iowa; B.S., 1956, M.S., 
1966, Iowa State 
MOHR!, RALPH W., Associate Professor of 
Veterinary Microbiology and Preventive Medi-
cine 
D.V.M., 1929, Kansas State 
MOLDENHAUER, WILLIAM C., Professor of 
Agronomy 
B.S., 1949, South Dakota State; M.S., 1951, 
Ph.D., 1956, Wisconsin 
MONLUX, WILLIAM S., Professor of Veteri-
nary Pathology 
D.V.M., 1937, Iowa State; Ph.D., 1948, Cor-
nell 
MONTAG, GERALDINE M., Associate Profes-
sor of Institution Management; Associate Pro-
fessor of Industrial Engineering 
B.A., 1947, Western Ontario (Canada),· M.S., 
1963, Ph.D., 1966, Iowa State 
MONTAG, RICHARD E., Assistant Professor 
of Civil Engineering 
B.S., 1961, M.S., 1967, Iowa State 
MOODY, V. ALTON, Associate Professor of 
History 
A.B., 1912, Meridian; M.A., 1913, Tulane; 
Ph.D., 1923, Michigan 
MOORE, WAYNE R., Professor of Industrial 
Engineering; Vice President for Business and 
Finance 
B.S., 1942, Iowa State 
MOORE, W. BURTON, Associate Professor of 
Physical Education for Men 
A.B., 1928, Westminster; M.S., 1955, Drake 
MOORMAN, ROBERT B., Professor of Zoology 
and Entomology 
B.S., 1939, M.S., 1942, Ph.D., 1953, Iowa 
State 
MORFORD, VILAS J ., Professor of Agricul-
tural Engineering; Professor of Agricultural 
Education 
B.Sc., 1925, M.Sc., 1933, Nebraska 
MORGAN, BARTON, Professor of Education 
B.S., 1919, Missouri State Teachers; M.S., 
1922, Iowa State; Ph.D., 1934, Iowa 
MORGAN, MARY LOUISE, Assistant Professor 
of Applied Art 
B.S., 1952, Iowa State; M.Ed., 1969, Illinois 
MORGAN, M. ELIZABETH, Instructor in 
Speech 
B.S., 1967, Iowa State; M.A., 1970, Kansas 
State 
MORGAN, PAUL E., Professor of Civil Engi-
neering; Associate Dean, College of Engi-
neering 
B.S., 1944, M.S., 1956, Iowa State 
MORRIS, SYNNOVE, Instructor in Physics 
B.S., 1958, M.S., 1965, Oslo (Norway); Ph.D., 
1970, Ohio State 
MORRIS, WALTER D., Professor of Foreign 
Languages and Head of the Department 
B.A., 1949, California (Los Angeles); M.A., 
1955, Ph.D., 1959, Texas 
MORRISON, RICHARD C., AssistantProfessor 
of Physics 
A.B., 1959, Princeton; M.S., 1961, Ph.D., 1965, 
Yale 
MORTENSON, W. PAUL, Assistant Professor 
of Elementary Education 
B.S., 1958, M.S., 1963, Ph.D., 1966, Wisconsin 
MOSES, NANCY H., Instructor, Physical Edu-
cation for Women 
B.S., 1969, Iowa State 
MOSIER, C. C., Associate Professor of Statis-
tics; Associate Professor of Computer Science; 
Assistant Director, Computation Center; 
Head Administrative Data Systems 
B.S., 1944, Iowa State 
MOSS, EDWIN W., Instructor in Veterinary 
Clinical Sciences 
D.V.M., 1970, Western College of Veterinary 
Medicine (Canada) 
MOTT, LAWRENCE 0., Professor of Veteri-
nary Microbiology and Preventive Medicine 
D.V.M., 1929, Kansas State 
MUENCH, LOREN 0., Instructor in Education 
B.S., 1960, M.S., 1965, Iowa State 
MUIR, ROBERT M., Assistant Professor of 
Electrical Engineering 
B.S., 1952, M.S., 1962, Iowa State 
MULFORD, CHARLES L., Associate Professor 
of Sociology 
B.S., 1958, M.S., 1959, Ph.D., 1962, Iowa 
State 
MULHALL, GARY M., Associate, Infonnation 
Service 
MULHALL, ROBERT C., Assistant Professor; 
General Manager, WOI AM-FM-TV 
B.A., 1943, Loras 
MULLEADY, CELIA A., Instructor in Foreign 
Languages 
B.A., 1958, Buenos Aires (Argentina); M.S., 
1970, Iowa State 
MUNCY, ROBERT J ., Professor of Zoology 
and Entomology 
B.S., 1950, M.S., 1954, Virginia Polytechnic 
Institute; Ph.D., 1957, Iowa State 
MUNDY, HEIDE-TRAUDE SUSI, Instructor 
in Foreign Languages 
B.A., 1966, Southern Missionary 
MUNSEN, KATHERINE, Instructor in Food 
and Nutrition 
B.S., 1943, M.S., 1965, Iowa State 
MUNSON, GORDON F., Assistant Professor; 
Assistant Editor, Information Service 
B.A., 1937, Minnesota; M.S., 1956, Iowa State 
MUNSTER, RICHARD D., Assistant Professor; 
Area Director, University Extension 
B.A., 1952, Northern Iowa; M.A., 1957, Colo-
rado State; Ph.D., 1968, Iowa State 
MURDOCH, ALAN J., Instructor in Physical 
Education for Men 
B.S., 1969, Bemidji State; M.S., 1970, Iowa 
State 
MURPHY, DICK R., Instructor in Economics 
B.S., 1964, Ouachita 
MURPHY, EARL P., Assistant Professor of 
Hygiene 
A.B., 1960, South Carolina; M.P.H., 1966, 
North Carolina 
MURPHY, GLENN, Professor of Nuclear En-
gineering and Head of the Department; An-
son Marston Distinguished Professor in En-
gineering 
B.S., 1929, M.S., 1930, C.E., 1937, Colorado; 
M.S., 1932, Illinois; Ph.D., 1935, Iowa State 
MURPHY, ROGER P., Instructor in Industrial 
Administration 
B.S., 1966, M.S., 1969, Colorado State 
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MURRAY, CHRISTOPHER D., Assistant Pro-
fessor of Physical Education for Men 
B.S., 1964, Michigan; M.S., 1966, Illinois 
MURRAY, JAY T., Instructor; Supervisor, Civil 
Defense Program, Engineering Extension 
B.S., 1961, Iowa State 
MURRAY, WILLIAM G., Professor of Economics 
B.A., 1924, Coe; M.A., 1925, Harvard; Ph.D., 
1932, Minnesota 
MUSIL, J. DONALD, Associate Professor of 
Electrical Engineering 
B.S., 1941, Kansas State; M.S., 1945, Pitts-
burgh; Ph.D., 1968, Iowa State 
MUTCHMOR, JOHN A., Associate Professor 
of Zoology and Entomology 
B.Sc., 1950, Alberta (Canada); M.S., 1955, 
Ph.D., 1961, Minnesota 
MYER, REX W., Associate, Animal Science 
B.S., 1954, Iowa State 
MYERS, KERMIT B., Associate Professor of 
Mechanical Engineering 
B.S., 1939, Oshkosh State Teachers; B.S .. 
1947, M.S., 1951, Kansas State 
MYERS, RUSSEL M., Assistant Professor of 
Speech; Assistant Professor of Education 
B.A., 1959, Dakota Wesleyan; M.A., 1963, 
South Dakota 
NABROTZKY, RONALD H.D., Instructor in 
Foreign Languages 
B.A., 1965, Utah; M.A., 1966, Northwestern 
NADY, ROBERT M., Associate Professor of 
Construction Technology 
B.S., 1949, M.S., 1952, Iowa State 
NARIBOLI, GUNDO A., Professor of Engi-
neering Mechanics 
B.Sc., 1952, M.Sc., 1952, Bombay (India); 
M.Sc., 1954, Karnatak (India); Ph.D., 1959, 
I. I. T. Kharagpur (India) 
NASSER, ESSAM, Professor of Electrical En-
gineering 
B.E.E., 1952, Cairo (Egypt); Dipl. lng., 1955, 
Ph.D., 1958, Berlin Technical University 
(West Germany) 
NAVIN, JANET L., Professor of Applied Art 
B.F.A., 1948, Syracuse; M.S., 1952, Iowa 
State 
NELSON, DELBERT KENT, Assistant Profes-
sor of Animal Science; Assistant Professor 
of Dairy Science . 
B.S., 1961, Colorado State; M.S., 1964, MichJ ... ~- }. 
gan State; Ph.D., 1968, Iowa State 
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NELSON, DeWITI, Professor of Forestry 
B.S., 1925, Iowa State 
NELSON, DONNA C., Instructor in Child Devel-
opment 
B.S., 1968, Central Washington State; M.S., 
1970, Iowa State 
NELSON, DOUGLAS R., Assistant Professor 
of Industrial Administration 
B.S., 1966, Iowa State; M.B.A., 1968, Iowa 
NELSON, ELMER G., JR., Maj., USAF, Assis-
tant Professor of Air Force Aerospace Studies 
B.S., 1965, Omaha 
NELSON, FLOYD W., Instructor, Fire Service 
Educatio~ Engineering Extension 
NELSON, JEROME L., Assistant Professor 
of Journalism and Mass Communication 
B.A., 1963, M.A., 1965, Washington 
NELSON, MERLENE E., Assistant Professor 
of Home Economics Education 
B.S., 1931, M.S., 1950, Iowa State 
NELSON, STUART A., Assistant Professor of 
Mathematics 
S.B., 1962, Ph.D., 1966, Massachusetts ln-
. stitute of Technology 
NEMIROFF, PAUL B., Instructor in Speech 
B.A., 1969, Western Kentucky; M.A., 1970, 
Missouri 
NETUSIL, ANTON J ., Associate Professor of 
Education 
B.S., 1954, M.S., 1959, Ph.D., 1967, Iowa 
State 
NEVINS, DONALD J., Associate Professor of 
Botany 
B.S., 1959, California State Polytechnic; M.S., 
1961, Ph.D., 1965, California (Davis) 
NEWTON, DEAN 1., Associate Professor of 
Veterinary Clinical Sciences 
B.S., D.V.M., 1950, Kansas State; M.S., 1959, 
Illinois 
NICHOLS, GLENN 0., Assistant Profe&sor of 
History 
A.B., 1961, Franklin and Marshall; A.M., 
1963, Ph.D., 1966, Illinois 
NICHOLS, HAROLD J., Professor of Physical 
Education for Men; Head Wrestling Coach 
B.S., 1940, Ph.D., 1957, Michigan;M.S., 1946, 
Illinois 
NICHOLS, HARRY E., Professor of Hor_ticul-
ture 
B.S., 1917, M.S., 1931, Iowa State 
NICHOLSON, PHILLIP R., Instructor ln Eco-
nomics 
B.S., 1966, West Virginia; M.S., 1968, Iowa 
State 
NICHOLSON, RAYMOND P., AssistantProfes-
sor of Agronomy; Assistant Professor of Agri-
cultural Engineering 
B.S., 1948, Colorado State 
NIEBAUM, E. JEROME, Instructor in Com-
puter Science 
B.S., 1961, Kansas; M.A., 1965, Northwestern 
NIELSEN, VERNER H., Professor of Food 
Technology and Head of the Department; 
Professor of Biochemistry 
B.S., 1943, Ph.D., 1953, Iowa State 
NIEMACK, ILZA L., Associate Professor of 
Music 
NILSSON, JAMES W., Professor of Electrical 
Engineering 
B.S., 1948, Iowa; M.S., 1952, Ph.D., 1958, 
Iowa State 
NIYO, YOSIY A, Instructor in Veterinary Pa-
thology 
D.V.M., 1968, Tuskegee 
NOE, PATRICIA J., Instructor in Phys1cal 
Education for Women 
B.A., 1967, M.A., 1970, Northern Colorado 
NORDSKOG, ARNE W., Professor of Poultry 
Science 
B.S., 1937, M.S., 1940, Ph.D., 1943, Minnesota 
NORDSKOG, OLIVE B., Assistant Professor; 
Head, Serials Department, Library 
B.S., 1936, Minnesota 
NOREM, ROGER A., Instructor, Associate, Eco-
nomics 
B.S., 1968, Iowa State 
NORMAN, JAY H., Associate, Institute for 
Atomic Research 
B.S., 1961, Texas Technological; M.S., 1968, 
Iowa State 
NORTHUP, LARRY L., Assistant Professor 
of Aerospace Engineering 
B.S., 1962, M.S., 1963, Ph.D., 1967, Iowa 
State 
NORTON, DON C., Professor of Plant Pathol-
ogy 
B.S., 1947, Toledo; M.Sc., 1949, Ph.D., 1950, 
Ohio State 
NORTON, ROBERT A., Associate, Agricultural 
Engineering 
B.S., 1924, Iowa State; B.S., 1928, Illinois 
!\:OS\fWICH, THEODORE D., Assistant Pro-fes~English . 
B.A., 19'48, M.A., 1950, Ohto State; Ph.D., 
1968, Texas 
NYV ALL, ROBERT F., Assistant Professor of 
Plant Pathology 
B.S., 1965, M.S., 1966, Ph.D., 1969, Minne-
sota 
OAKLAND, DAVID 0., Instructor in Mathe-
matics 
B.S., 1966, South Dakota State 
OAKLAND, MARY J., Instructor in Food and 
Nutrition 
B.S., 1967, South Dakota State; M.S., 1 970, 
Iowa State 
OCCELLI, SUSAN B., Instructor in Textiles 
and Clothing 
B.S., 1967, Iowa State 
OGDEN, ROBERT V., Instructor, Associate, 
Food Technology 
B.S., 1963, M.S., 1967, Utah State 
OGG, WALLACE E., Professor of Economics 
B.S., 1931, M.S., 1944, Iowa State; M.A., 
1948, Ph.D., 1949, Chicago 
OHLSEN, EDWARD H., Professor Emeritus 
of Engineering Mechanics 
B.S., 1926, C.E., 1936, Iowa State 
OKIISHI, THEODORE h., Assistant Professor 
of Mechanical Engineering 
B.S., 1960, M.S., 1963, Ph.D., 1965, Iowa 
State 
O'LAUGHLIN, JEROME W., Associate, Insti-
tute for Atomic Research 
B.S., 1952, St. Thomas; M.S., 1956, Ph.D., 
1963, Iowa State 
OLDEHOEFT, ARTHUR E., Assistant Profes-
sor of Computer Science 
B.A., 1957, M.S., 1959, Oklahoma State; 
Ph.D., 1970, Purdue 
OLIVER, RONALD A., Instructor in Child De-
velopment 
B.A., 1968, Rhode Island; M.A., 1970, Xauier 
(Cincinnati) 
OLORUNSOLA, VICTOR A., Associate Pro-
fessor of Political Science 
B.A., 1963, Friends; M.A., 1964, Ph.D., 1967, 
Indiana 
OLSEN, DWAYNE G., Instructor in Education 
B.A., 1956, Augustana (South Dakota); M.A., 
1962, Northern Colorado 
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OLSEN, GRACE E., Assistant Professor of 
Ins.titutlon Management 
B.S., 1935, Iowa State; M.S., 1953, Washing-
ton 
OLSON, JEAN E., Assistant Professor ofLand-
scape Architecture 
B.S., 1957, Iowa State 
OLSON, PHYLLIS J., Associate Professor of 
Food and Nutri~i n 
B.S., 1949, low State; M.S., 1953, Cornell 
OLSON, RONA D., Instructor in Economics 
B.S., 1969, Iowa State 
OLSON, WAYNE H., Associate, Traffic Mana-
ger, WOI AM-FM 
OMURTAG, YILDIRIM, Instructor in Mechani-
cal Technology 
B.S., 1962, Iowa State; M.S., 1968, Middle 
East Technical (Turkey) 
ORLOVICH, ROBERT B., Professor of English 
A.B., 1929, A.M., 1930, Ph.D., 1941, Illinois 
ORR, MARGARET H., Associate Professor; 
Head, Order Department, Library 
B.A., 1947, Monmouth; B.L.S., 1948, Wis-
consin 
ORR, ROBERT W ., Professor of Library Science 
B.S., 1930, Iowa State; M.S., 1939, Columbia 
OSBORN, WAYNE S., Assistant Professor of 
History 
B.A., 1959, Simpson; M.A., 1963, Ph.D., 1970, 
Iowa 
OSGOOD, FRANK W., Associate Professor of 
Urban Planning 
B.S., 1953, Michigan State; M.C.P., 1960, 
Georgia Institute of Technology 
OSTENDORF, WAYNE 0., Assistant Professor 
of Computer Science 
B.S., 1960, Iowa State 
OSTLING, ACTON E., JR., Assistant Professor 
of Music; Director of Bands 
B.M., 1958, M.M., 1959, Michigan 
OSWEILER, GARY D., Assistant Professor of 
Veterinary Pathology, Veterinary Medical Di-
agnostic Laboratory 
D. V.M., 1966, M.S., 1968, Iowa State 
O'TOOLE, JAMES J., Associate Professor of 
Veterinary Pathology, Veterinary Medical Di-
agnostic Laboratory 
B.S., 1943, M.S., 1949, Utah State; Ph.D., 
1954, Cornell 
OTT, LEO E., Instructor ln Electrical Engi-
neering 
B.S., 1964, M.S., 1968, Iowa State 
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OULMAN, CHARLES S., Associate Professor 
of CivU Engineering 
B.S., 1965, Ph.D., 1963, Iowa State 
OUTKA, DARRYLL E., Associate Professor 
of Cell Biology 
B.S., 1961, San Diego State,· Ph.D., 1962, 
California (Berkeley) 
OWEN, CHARLES V ., Associate, Institute for 
Atomic Research 
A.B., 1962, Simpson 
OWINGS, WILLIAM J ., Associate Professor 
or Poultry Science 
B.S., 1953, M.S., 1958, Ph.D., 1960, Iowa 
State 
PACKER, R. ALLEN, Professor of Veterinary 
Microbiology and Preventive Medicine and 
Head or the Department; Clarence Hartley 
Covault Distinguished Professor in Veterinary 
Medicine 
B.S., D.V.M., 1940, M.S., 1942, Ph.D., 1947, 
Iowa State 
PADGITT, STEVEN C., Associate, Sociology 
B.S., 1965, Iowa State; M.S., 1968, Missouri 
PADY, DONALD S., Assistant Professor; Hu-
manities Bibllographer, Library 
A.B., 1969, Kansas; M.S., 1962, Kansas State 
Teachers 
PALMER, DAVID B., Associate Professor of 
Agricultural Engineering 
B.A.E., 1952, Ohio State; M.S., 1956, Ph.D., 
1962, Iowa State 
PALMER, GEORGE L., Instructor ln Agron-
omy; Instructor ln Farm Operation 
B.S., 1967, M.S., 1969, IlUnois 
PALMER, RAYMOND C., Professor of English 
B.S.Ed., 1936, A.M., 1938, Oklahoma; Ph.D., 
1946, Indiana 
PALMQUIST, ROBERT C., Associate Professor 
of Geology 
A.B., J 960, Augustana (Rock Island); Ph.D., 
1966, Wisconsin 
PALOMBA, Nell A., Associate Professor of 
ECODOmlcs 
B.B.A., 1963, City College of New York; 
Ph.D., 1966, Minnesota 
PANKRATZ, DUANE C., lnstructot- ln Veter-
lDary Pathology, Veterinary Medlcal Diag-
noatlc Laboratory 
D. V .AI., 1967, Iowa State 
PARK, LEROY H... Instructor ln Industrial 
EJ11Pneerlng 
JI.A., 1959, Nebraslla; M.S., 1970, l0111a State 
PARKS, BURL A., Assistant Professor of Ur-
ban Planning 
B.S., 1950, Iowa State 
PARKS, GERALD A., Associate Professor of 
Education 
B.S., 1948, M.Ed., 1951, Nebraska; Ed.D., 
1969, Wayne State 
PARRISH, FREDERICK C., JR., Associate Pro-
fessor of Animal Science; Associate Professor 
of Food Technology 
B.S., 195 9,- M.S., 1960, Ph.D., 1965, Missouri 
PATANOTHAI, ARAN, Associate, Agronomy 
B.S., 1965, Kasetsart (Bangkok); M.S., 1970, 
Iowa State 
PATTEE, PETER A., Professor of Bacteriology 
B.S., 1955, Maine; M.S., 1957, Ph.D., 1961, 
Ohio State 
PATTEN, LAWTON~., Professqr of Architec-
ture 
B.F.A., 1928, Washington; B.Arch., 1933, 
Columbia 
PATTEN, RICHARD L., Assistant Professor 
of Psychology 
B.A., 1961, Minnesota; M.A., 1965, Ph.D. 
1967, Iowa 
PA"'TERSON, JOHN W., Assistant Professor 
of Metallurgy 
B.E.M., M.S., 1962, Ph.D., 1966, Ohio State 
PATTERSON, RALPH E., JR., Professor; Di-
rector, Engineering Extension 
B.S., 1946, Iowa State 
PAUL, KATHERINE S., Instructor, Physical 
Education for Women 
B.S., 1965, Ball State; M.S., 1969, Indiana 
State 
PAUlSEN, ARNOLD, Professor of Economics 
B.S., 1951, Ph.D., 1959, Iowa State 
PAUlSON, STEVEN K., Associate, Sociology 
B.A., 1965, Muskingum; M.A., 1968, Central 
Michigan 
PAVLAT, JOHN R., Assistant Professor of 
Electrical Engineering · 
B.S., 1955, South Dakota School of Mines 
and Technology; M.S., 1961, Iowa State 
PEAKE, E. JAMES, JR., Assistant Professor 
of Mathematics 
B.S., 1960, M.S., 1962, Ph.D., 1963, New 
Mexico State 
PEARCE, R. BRENT, Assistant Professor of 
Agronomy 
B.S., 1963, California (Davis); JI.S., 1965, 
PILD ... 1967. Virginia PolytecJuUc 
PEARSON, PHILLIP T., Professor of Veteri-
nary CHnlcal Sciences 
D.V.M., 1956, Ph.D., 1962, Iowa State 
PEASE, DAMARIS, Professor of ChUd Devel-
opment; Mary B. Welch Distinguished Pro-
fessor in Home Economics 
B.S., 1944, M.S., 1946, Ohio State; Ph.D., 
1953, Cornell 
PEDERSEN, JOHN H., Professor of Agricul-
tural Engineering 
B.S., 1951, Cornell; M.S., 1952, Ph.D., 1955, 
Iowa State 
PEDIGO, LARRY P., Assistant Professor of 
Zoology and Entomology 
B.S., 1963, Fort Hays State; M.S., 1965, 
Ph.D., 1967, Purdue 
PEDTKE, FRANCES M., Instructor ln English 
Ph.B., 1957, M.A., 1966, Northwestern 
PEET, LOUISE J., Professor of Family En-
vironment 
B.A., 1908, M.A., 1911, Wellesley; Ph.D., 
1929, Iowa State 
PEGLAR, GEORGE W., Professor of Mathe-
matics 
B.S., 1942, CentralMissouriState;S.M., 1949, 
Chicago; Ph.D., 1953, Iowa 
PELLEGRENO, DOMINICK D., Assistant Pro-
fessor of Education 
B.M., 1958, A.M., 1959, Michigan; Adv.Cert., 
1964, Illinois; Ed.D., 1968, Toledo 
PENNY, LOWELL H., Professor of Agronomy 
B.S., 1943, M.S., 1947, Kansas State; Ph.D., 
1955, Iowa State 
PERDUE, ALBERT M., Instructor; Social Sci-
ences Bibliographer, Library 
B.A., 1961, Texas; M.A., 1968, M.L.S., 1968, 
Indiana 
PERDUE, JUDY C., Instructor, Cataloger, Li-
brary 
B.A., 1967, Indiana; M.L.S., 1970, Iowa 
PERKINS, DANIEL J ., Instructor ln Speech 
B.S., 1967, Wisconsin State (Stevens Point); 
M.S., 1968, Southern Illinois 
PESEK, JOHN T., JR., Professor of Agron-
omy and Head of the Department 
B.S., 1943, M.S., 1947, Texas A and M; 
Ph.D., 1950, North Carolina State 
PETERS, GALEN R., Instructor ln Mathematics 
A.B., 1964, Bethel 
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PETERS, JOHN B., Assistant Professor of Ani-
mal Science 
B.S., 1962, M.S., 1963, West Virginia; Ph.D., 
1968. Wisconsin 
PETERS, LEO C., Associate Professor of Me-
chanical Engineering 
B.S., 1953, Kansas State; M.S., 1963, Ph.D., 
1967, Iowa State 
PETERS, RONALD H., Associate Professor 
of Psychology 
B.A., 1960, M.A., 1962, Ph.D., 1963, Iowa 
PETERSEN, ALICE W., Assistant Professor 
of Family Environment 
B.S., 1953, Missouri; M.S., 1954, Tennessee; 
Ph.D., 1967, Iowa State 
PETERSEN, EDWINNA L., Associate, Food and 
Nutrition 
B.S., 1960, Iowa State 
PETERSEN, JACK S., Associate Professor of 
Engineering Mechanics 
B.S., 1948, M.S., 1961, Colorado State 
PETERSEN, MICHAEL K., Assistant Professor 
of Zoology and Entomology 
B.S., 1964, M.S., 1966, Ph.D., 1970, Michigan 
State 
PETERSEN, NEVA M., Associate Professor 
of Applied Art 
B.S., 1930, M.S., 1947 Iowa State 
PETERSON, ALDOR C., Associate Professor 
of Engineering Mechanics 
B.S., 1926, M.S., 1941, Iowa State 
PETERSON, CHARLES G., Associate, Institute 
for Atomic Research 
B.S., 1962, Iowa State 
PETERSON, DAVID, Professor of Metallurgy 
B.S., 1947, Ph.D., 1950, Iowa State 
PETERSON, FRANCIS C., Assistant Professor 
of Physics 
B.S., 1964, Rensselaer Polytechnic; Ph.D., 
1968, Cornell 
PETERSON, PETER A., Professor of Agronomy; 
Professor of Genetics 
B.S., 194 7, Tufts; Ph.D., 1953, llUnot. 
PETERSON, RUSSELL 0., Instructor ln En-
gllah 
B.A., 1966, KilO%; M.A., 1969, Iowa 
PHEMISTER, PATRICIA A., Asslstant Pro-
fessor of Pbyaical Education for Women 
B.S., 1950, Central Michigan; M.S., 1956, 
New York University; Ed.S. 1966, Michigan 
PHENEGER, RICHARD P., Assistant Professor 
of Speech 
B.A., 1961, Denison; M.A., 1963, MiiJmi (Ohio) 
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PHYE, GARY D., Assistant Professor of Psy-
chology 
B.A., 1964, M.A., 1965, Wichita State; Ph.D., 
1970, Missouri 
PICKEN, DOROTHY P., Assistant Professor of 
Applled Art 
B.S., 1939, M.S., 1966, Iowa State 
PICKETT, BETHEL S., Professor of Horticul-
ture 
B.S.A., 1904, Toronto (Canada); M.S., 1906, 
Illinois 
PICKETT, MARY S., Professor of Family En-
vironment 
B.S., 1944, M.S., 1951, Tennessee; Ph.D., 
1958, Iowa State 
PIER, ALLAN C., Professor of Veterinary Mi-
crobiology and Preventive Medicine 
B.S., 1951, D.V.M., 1953, Ph.D., 1960, Cali-
fornia 
PIERSON, BION L., Assistant Professor of 
Aerospace Engineering 
B.S., 1961, M.S., 1963, Iowa State; Ph.D., 
1967, Michigan 
PINNEY, LOUIS E., Associate Professor of 
Physics 
A.B., 1925, A.M., 1927, Missouri; Ph.D., 1942, 
Chicago 
PINS, JOYCE ANN, Instructor, Home Eco-
nomics Administration 
B.S., 1969, Iowa State 
PLAGGE, HERBERT J ., Associate Professor 
of Physics 
B.S., 1906, Northwestern; M.A., 1910, Wis-
consin 
PLETCHER, RICHARD H., Associate Professor 
of Mechanical Engineering 
B.S., 1957, Purdue; M.S., 1962, Ph.D., 1966, 
Cornell 
POE, CHARLES A., Assistant Professor of Psy-
chology; Counseling Psychologist, Student 
Counseling Service 
B.A., 1959, M.A., 1963, Arkansas; Ph.D., 
1966, Missouri 
POHL, RICHARD W., Professor of Botany; 
Curator of the Herbarium 
B.S., 1939, Marquette,· Ph.D., 1947, Pennsyl-
vania 
POHM, ARTHUR V ., Professor of Electrical 
Engineering 
B.E.S., B.E.E., 1950, Fenn; M.S., 1953, Ph.D., 
1954, Iowa State 
POLLAK, EDWARD, Associate Professor of 
Statistics; Associate Professor of Genetics 
B.S., 1954, Cornell; M.S., 1956, North Caro-
lina State; Ph.D., 1964, Columbia 
POLLARD, M. LARUE, Assistant Professor of 
,Journalism and Mass Communication 
B.S., 1953, Oklahoma State; M.S., 1960, Wis-
consin 
POLSTER, NANCY, Assistant Professor of 
Applied Art 
B.S., 1960, Iowa State; M.S., 1964, Syracuse 
POPE, EDWARD P., Professor of Veterinary 
Pathology 
D.V.M., 1949, Iowa State 
PORTER, ARTHUR R., Professor of Anlm~l 
Science; Professor of Dairy Science 
B.S., 1931, Iowa State; M.S., 1939, Minnesota 
PORTER, MAX L., Instructor in Civil Engi-
neering 
B.S., 1965, M.S., 1 968, Iowa State 
POST, ROBERT E., Professor of Electrical En-
gineering 
B.S., 1958, M.S., 1 960, Ph.D., 1962, Iowa 
State 
POTG JETER, FANNIE, Professor Emeritus of 
Textiles and Clothing 
B.A., 1922, Iowa,· M.A., 1928, Washington 
POTGIETER, LEQN N.D., Instructor in Vet--
erinary Mi~ and Preventive Medicine 
B. V.Sc., 19EJ4, Pre"loria (South Africa); M.S., 
1970, Iowa State 
POTTER, ALLAN G., Associate Professor of 
Electrical Engineering 
B.S., 1955, Kansas State; M.S., 1959, Ph.D., 
1966, Iowa State 
POU, CLAUDIO, Instructor in Economics 
M.A., 1958, Dr.Phil., 1960, Quito (Ecuador); 
M.A.Soc.Sc., 1961, Roma (Italy) 
POUNDS, RUSSELL G., Assistant Professor of 
Economics 
B.S., 1957, Central State (Ohio); M.S., 1970, 
Iowa State 
POWELL, JACK E., Professor of Chemistry 
B.S., 1943, Monmouth; Ph.D., 1952, Iowa 
State 
POWELL, NORRIS L., Associate, Agronomy 
B.S., 1967, M.S., 1970, Virginia Polytechnic 
POWER, HOWARD L., Instructor in Aerospace 
Engineering ' 
B.S., 1963, Iowa State; M.S., 1965, Stanford 
POWERS, DONALD W., Associate Professor of 
Veterinary Pathology 
B.S., 1953, South Dakota State; M.D., 1960, 
Wisconsin 
POWERS, EDWARD A., Assistant Professor 
of Sociology 
B.A., 1962, Alma; M.A., 1965,/ndiana; Ph.D., 
1968, Ohio State 
POWERS, RODERICK D., Assistant Professor 
of Industrial Administration 
B.S., 1952, Colorado State; M.S., 1960, Color-
ado 
POWERS, RONALD C., Professor of Family 
Environment and Head of the Department; 
Professor of Sociology 
B.S., 1957, M.S., 1960, Ph.D., 1963, Iowa 
State 
PRASSE, KEITH W., Assistant Professor of 
Veterinary Pathology 
B.S., 1963, D.V.M., 1965, M.S., 1968, Iowa 
State 
PRENDERGAST, THOMAS K., Instructor in 
Electronics Technology 
B.S., 1963, Iowa State 
PRESCOTT, JAMES R., Associate Professor 
of Economics 
B.A., 1957, California; M.A., 1962, Ph.D., 
1 964, Harvard 
PRESTEMON, DEAN R., Associate Professor 
of Forestry 
B.S., 1956, Iowa State; M.S., 1957, Minnesota; 
Ph.D., 1966, California 
PRESTON, KENNETH S., Professor of Vet-
erinary Clinical Sciences 
D.V.M., 1940, Iowa State 
PRICKETT, ANTHONY J ., Instructor in Vet-
erinary Clinical Sciences 
B. Vet.Med., 1968, Royal Veterinary College 
(London) · 
PRIDONOFF, BONNIE A., Instructor in Mu-
sic 
B.M., 1967, Curtis 
PRIDONOFF, EUGENE A., Associate Profes-
sor of Music 
B.M., 1965, Curtis; M.M., 1966, Temple 
PRIOR, CHARLES L., Instructor in Agronomy 
B.S., 1968, Illinois; M.S., 1970, Iowa State 
PRITCHARD, W. DOUGLAS, Associate Pro-
fessor of Music 
B.A., 1961, St. Olaf; D.Mus.A., 1967, Colorado 
PROCTOR, STANLEY J., Instructor in Vet-
erinary Pathology 
B.S., 1967, D. V.M., 1968, Colorado State 
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PROFFITT, GAIL M., Professor of Hygiene; 
Director, Student Health Service 
B.S., 1929, M.D., 1931, Iowa 
' 
PUCKETT, JOSEPH W., Instructor in Eco-
nomics 
B.S., 1968, Southern Illinois 
PULSIFER, ALLEN H., Associate Professor 
of Chemical Engineering 
B.A., 1958, Dartmouth; M.S., 1960, Ch.E., 
1961, Massachusetts Institute of Technology; 
Ph.D., 1 965, Syracuse 
PURSEY, DEREK L., Professor of Physics 
B.S., 1948, Ph.D., 1952, Glasgow (Scotland) 
PYRON, HOWARD D., Instructor in Mathema-
tics 
B.A., 1955, Hendrix; M.A., 1959, Arkansas 
QUICK, GRAEME R., Associate, Agricultural 
Engineering 
B.Mech.Eng., 1958, Melbourne (Australia),· 
M.S., 1970, Iowa State 
QUINN, LOYD Y., Professor of Bacteriology 
B.S., 1941, M.S., 1947, Ph.D., 1950, Purdue 
RAHN, ALLAN P., Instructor in Economics 
B.S., 1965, M.S., 1967, Southern Illinois 
RAIKES, RONALD, Assistant Professor ofEco-
nomics 
B.S., 1965, Iowa State; Ph.D., 1970, Cali-
fornia 
RAMSEY, FRANK K., Professor ofVeterinary 
Pathology and Head of the Department; 
Clarence Hartley Covault Distinguished Pro-
fessor in Veterinary Medicine 
B.S., 1936, Northern State Teachers; M.S., 
1940, Montana; D.V.M., 1946, Ph.D., 1955, 
Iowa State 
RANDALL, CHARLES FRANKLIN, III, In-
structor in Physical Education for Men; Ath-
letic Trainer 
B.S., 1962, New Mexico State; M.A., 1969, 
New Mexico Western 
RANDALL, VIRGINIA W., Assistant Professor 
of Child Development 
B.S., 1934, Illinois; M.S., 1935, Iowa State; 
M.A., 1964, Northern Illinois 
RAWSON, DON C., Instructor in History 
B.S., 1958, M.A., 1966, Kansas 
RAY, DARYLL E., Associate, Agricultural Eco-
nomics 
B.S., 1·965, Iowa State 
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READ, ALVIN A., Professor of Electrical En-
gineering 
B.S., 194 9, M.S., 1952, Ph.D., 1960, Iowa 
State 
READER, ROBERT J., LCDR, USN, Assistant 
Professor of Naval Science 
B.F.A., 1961, Illinois 
READING, LYNN J., Associate Professor of 
Physical Education for Men 
B.S., 1959, Brigham Young; M.S.,1961, Wash-
ington State 
REAVES, JAMES L., Associate, Animal Science 
B.B.A., 1963, Southern State (Arkansas); 
M.S., 1965, Oklahoma State 
REBERS, PAUL A., Associate Professor of 
Biochemistry 
B.S., 1944, M.S., 1 946, Ph.D., 1 953, Minnesota 
REDICK, RONALD L., Assistant Professor of 
Education 
B.S., 1963, Ashland; M.A., 1964, Ph.D., 1969, 
Ohio State 
REDICK, SHARON S., Instructor in Home 
Economics Education 
B.S., 1960, M.A., 1964, Ohio State 
REDMOND, JAMES R., Professor of Zoology 
and Entomology 
B.S., 1949, Cincinnati; Ph.D., 1954, Calt{ornia 
REECE, WILLIAM 0., Professor of Veterinary 
Physiology and Pharmacology 
D.V.M., 1954, Ph.D., 1965, Iowa State 
REED, RAYMOND D., ProfessorofArchitecture 
B.Arch., 1 953, Tulane; M.Arch., 1958, Har-
vard 
REEVES, ROBERT D., Associate, Food and 
Nutrition 
B.A.,· 1964, M.S., 1965, Texas Technological 
REID, JAMES P., Professor of Physical Edu-
cation for Men and Head of the Department 
B.S., 1950, M.A., 1952, Michigan State; Ed.D., 
1970, Stanford 
REID, LLOYD M., Associate Professor; Area 
Director, University Extension 
B.S., 1940, West Virginia; M.Ed., 1962, Iowa 
State 
REINBOLD, GEORGE W., Professor of Food 
Technology; Professor of Bacteriology 
B.S., 1942, Pennsylvania State; M.S., 1947, 
Ph.D., 1949, Illinois 
REISETTER, EUGENE L., Associate, Coop-
erative Extension Service 
B.S., 1955, Iowa State 
REMELE, CAROLE A., Instructor; Adviser, 
Classification Officer, Elementary Education 
B.S., 1963, M.A., 1970, Drake 
RHODE, J. IV AN, Assistant Professor of 
Physics 
B.S., 1957, Ph.D., 1963, Purdue 
RICE, JOHN S., Assistant Professor of Ar-
chitecture 
B.S., 1948, Iowa State 
RICHARD, JOHN J., Associate, Institute for 
Atomic Research 
B.S., 1954, Loras; M.S., 1958, Iowa State 
RICHARDS, ROBERT 0., Assistant Professor 
of Sociology 
B.S., 1957, Ohio (Athens); M.A., 1959, Mich- -
igan; Ph.D., 1970, Michigan State 
RICHARDSON, JIMMIE L., Instructor in Ge-
ology 
B.S., 1968, Idaho; M.S., 1970, Oklahoma 
RICHARDSON, KATHERINE A., Instructor; 
Serials Librarian, Library 
B.A., 1968, Idaho; M.L.S. 1970, Oklahoma 
RICHTER, WARD R., Associate Professor of 
Veterinary Pathology 
D.V.M., 1955, M.S., 1962, Iowa State 
RIDDICK, JOHN F., Instructor; Administra-
tive Assistant, Library 
B.A., 1964, M.A., 1966, Western Michigan; 
M.A., 1969, Michigan 
RIECKEN, FRANK F., Professor of Agronomy 
B.Sc., 1930, M.Sc., 1934, Saskatchewan (Can-
ada); Ph.D., 1941, Illinois · 
RIERSON, CLAIR E., Instructor in Physical 
Education for Men 
B.S., 1962, Iowa State 
RILEY, WILLIAM F., Professor of Engineering 
Mechanics 
B.S.M.E., 1951, Carnegie Institute of Tech-
nology; M.S., 1958, Illinois Institute of Tech-
nology 
RING, STANLEY L., Assistant Professor of 
Civil Engineering 
B.S., 1950, M.S., 1967, Iowa State 
RINGHAM, MICHAEL R., Assistant Professor 
of Nuclear Engineering 
B.S., 1966, M.S., 1968, Ph.D., 1969, Iowa 
State 
RINGLE, WILLIAM F., Instructor in Anthro-
pology 
B.S., 1964, Arizona State 
RISING, JAMES S., Professor of Engineering 
Graphics 
M.E., 1925, Rensselaer; M.S., 1936, New York 
State College for Teachers 
RITTER,)YILLIAM F., Associate, Agricultural 
Engineering 
B.S. (Ag.E.), 1965, Guelph (Canada); B.S. 
(C.E.), 1966, Toronto (Canada); M.S., 1968, 
Iowa State 
ROBB, DAVID D., Associate Professor of Elec-
trical Engineering 
B.S., 1943, M.S., 1948, Ph.D., 1964, Kansas 
ROBB, THOMAS A., Assistant Professor; Area 
Director, U Diversity Extension 
B.S., 1949, Iowa State; M.B.A., 1964, Iowa 
ROBBINS, M. LERON, Assistant Professor of 
Horticulture 
B.S., 1964, Clemson; M.S., 1966, Louisiana 
State; Ph.D., 1968, Maryland 
ROBERTS, DONALD M., Professor of Nuclear 
Engineering 
B.S., 1945, Alberta (Canada); M.S., 1949, 
Ph.D., 1953, Purdue 
ROBERTS, JOHN M., Assistant Professor of 
Landscape Architecture 
B.S., 1961, California State Polytechnic 
ROBERTSON, DONALD S., Professor of Ge-
netics 
A.B., 1947, Stanford; Ph.D., 1951, California 
Institute of Technology 
ROBERTSON, FRED, Assistant Professor of 
Mathematics 
A.B., 1923, A.M., 1927, Indiana 
ROBICHAUX, WALDEAN A., ProfesRor of 
Physical Education for Women 
B.S., 1948, Louisiana State;M.S., 1951,Ph.D., 
1960, Southern California 
ROBINSON, JOE L., Professor of Agronomy 
B.S., 1916, Oklahoma State; M.S., 1918, Ph.D., 
1933, Iowa State 
ROBINSON, P.G., Professor of Mathematics 
B.S., 1914, M.S., 1922, Ph.D., 1925, Chicago 
ROBINSON, WILLIAM P., Lt., USN, Assistant 
Professor of Naval Science 
B.S., 1966, New Mexico 
ROBOTKA, FRANK, Professor of Economics 
B.S., 1915, M.S., 1921, Wisconsin 
ROBYT, JOHN F., Assistant Professor of Bio-
chemistry 
B.S., 1958, St. Louis; Ph.D., 1962, Iowa State 
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RODERUCK, CHARLOTTE E., Professor of 
Food and Nutrition · 
B.S., 1940, Pittsburgh,· M.S., 1942, Wash-
ington State; Ph.D., 1949, Iowa 
ROGERS, DAVID L., Assistant Professor of 
Sociology 
B.S., 1963, M.S., 1964, Utah State; Ph.D., 
1968, Wisconsin 
ROGERS, JOHN M., Assistant Professor of 
Applied Art 
B.F.A., 1962, Rochester Institute of Tech-
nology; M.S., 1968, Iowa State 
ROGERS, KEITH D., Associate, Economics 
B.S., 1964, M.S., 1966, Iowa State 
ROGGE, THOMAS R., Associate Professor of 
Engineering Mechanics 
B.S., 1958, M.S., 1961, Ph.D., 1964, Iowa 
State 
ROGNESS, MILTON L., Associate Professor 
of Engineering Graphics; Coordinator for En-
gineering Advising 
B. of Interior Arch., 1938, Minnesota; M.S., 
1954, Iowa State 
ROHACH, ALFRED F., Associate Professor 
of Nuclear Engineering 
B.S., 1959, M.S., 1961, Ph.D., 1963, Iowa 
State 
ROSAUER, ELMER A., Associate Professor 
of Ceramic Engineering 
B.Sc., 1953, Purdue; Dr.rer.nat., 1957, Bonn 
(Germany) 
ROSE, DONALD G., Instructor in Institution 
Management 
B.S., 1966, Iowa State 
ROSENBERGER, W.S., Associate Professor of 
Food Technology 
B.S., 1940, Iowa State 
ROSENFELD, LOUISE M., Professor; Assistant 
Director and State Leader, Home Economics, 
Cooperative Extension Service 
B.S., 1928, Iowa State 
ROSEWELL, PAUL T., Assistant Professor of 
Education 
B.S., 1949, M.Ed., 1960, Ed.D., 1965, Ne-
braska 
ROSS, DALE H., Instructor in English 
B.A., 1959, M.A., 1962, Akron 
ROSS, DENNIS K., Assistant ProfessorofPhys-
ics 
B.S., 1964, California Institute of Technology; 
Ph.D., 1968, Stanford 
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ROSS, EARLE D., Professor of History 
Ph.B., 1909, Ph.M., 1910, Syracuse; A.M., 
1912, Ph.D., 1915, Cornell; L.H.D., 1952, 
Grinnell 
ROSS, RICHARD F., Associate Professor of 
Veterinary Microbiology and Preventive Med-
icine, Veterinary Medical Research Institute 
D.V.M., 1959, M.S., 1960, Ph.D., 1965, Iowa 
State 
ROTH, FRED W., Associate Professor of Agri-
cultural Engineering 
B.S., 1941, M.S., 1951, Michigan State 
ROTTLER, STEVEN P., Instructor in Eco-
nomics 
B.S., 1965, Iowa State 
ROUGVIE, MALCOLM A., Associate Profes-
sor of Biophysics 
B.S., 1951, M.S., 1951, Ph.D., 1954, Mas-
sachusetts Institute of Technology 
ROWLEY, WAYNE A., Assistant Professor of 
Zoology and Entomology 
B.S., 1960, M.S., 1962, Utah State; Ph. D., 
1965, Washington State 
ROY, CHALMER J., ProfessorofGeology; Dean 
of the College of Sciences and Humanities 
B.A., 1929, M.A., 1930, Missouri; A.M., 1933, 
Ph.D., 1936, Harvard 
RUDI, NORMAN H., Assistant Professor of 
Architecture 
B. of Arch., 1953, Oklahoma 
RUDNICK, ARTHUR W., Professor of Food 
Technology 
B.S., 1910, Iowa State 
RUDOLPH, WILLIAM B., Assistant Professor 
of Mathematics; Assistant Professor of Edu-
cation -
B.A., 1960, Bethany (West Virginia); M.S., 
1965, Ph.D., 1969, Purdue 
RUEBLING, CHARLOTTE E., Instructor in 
Economics 
B.A., 1966, Colorado College; M.S., 1968, 
Iowa State 
RUEDENBERG, KLAUS, Professor of Chem-
istry; Professor of Physics; Senior Scientist, 
Institute for Atomic Research 
Abitur., 1938, Gymnasium, Bielefeld (Ger-
many); M.S., 1944, Fribourg (Switzerland); 
Ph.D., 1950, Zurich (Switzerland) 
RUNDELL, WALTER, JR, Professor ofHlstory 
and Chairman of the Department 
B.S., 1951, B.J., 1951, Texas; M.A., 1955, 
Ph.D., 1957, American 
RUNYAN, THORA J., Assistant Professor of 
Food and Nutrition 
B.S., 1961, Idaho; D.Sc., 1968, Harvard 
RUNYAN, WILLIAM S., Assistant Professor 
of Food and Nutrition 
B.S., 1960, M.S., 1962, Idaho; D.Sc., 1968, 
Harvard 
RUSSELL, GLEN A., Professor of Chemistry 
B. Ch.E., 1947, M.S., 1948, Rensselaer; Ph.D., 
1951, Purdue 
RUSSELL, STEVE F., Instructor in Electronics 
Technology 
B.S., 1966, Montana State 
RUSSELL, WILBERT A., Professor of Plant 
Breeding 
B.S. A., 1942, Manitoba (Canada); M.S., 1947, 
Ph.D., 1952, Minnesota 
RUST, ROBERT E., Associate Professor of 
Animal Science; Associate Professor of Food 
Technology 
B.S., 1951, Wisconsin; M.S., 1954, Michigan 
State 
RUTTER, RUSSELL K., Instructor in English 
B.A., 1964, Lawrence; M.A., 1965, Wiscon-
sin 
RYAN, MILDRED B., Assistant Professor; As-
sistant State Leader, Home Economics Pro-
grams, Cooperative Extension Service 
B.S., 1935, M.S., 1964, Iowa State 
RYAN, STEPHEN 0., Associate, Zoology and 
Entomology 
B.S., 1960, Iowa State; M.S., 1968, Massa-
chusetts 
SADANAGA, KIYOSHI, Professor of Genetics 
B.S., 1942, Hawaii; M.S., 1951, Ph.D., 1955, 
Iowa State 
SADDLER, JANE, Professor of Textiles and 
Clothing 
B.Ed., 1933, Illinois State Normal; M.S., 1945, 
Iowa State 
SAEGROVE, MARCUS J., Instructor in Mathe-
matics 
B.A., 1965, Luther; M.A. T., 1966, Johns Hop-
kins; M.S., 1968, Iowa State 
SAGE, CHARLES R., Assistant Professor; Co-
ordinator of Automated Library Services, Li-
brary 
B.S., 1960, Fairleigh Dickinson 
SAINICK, JOHN G., Assistant Professor of 
Industrial Engineering 
B.S., 1941, Illinois Institute of Technology; 
M.B.A., 1951, Chicago 
SALE, RICHARD F., Assistant Professor of 
Urban Planning 
B.A., 1964, Western Reserve; M.C.P., 1966, 
Ohio State 
SAMUELS, ROBERT L., Associate Professor 
of Electrical Engineering 
B.S., 1959, M.S., 1960, Ph.D., 1963, Iowa 
State 
SANDEEN, CARL A., Associate Professor of 
Education; Dean of Students 
B.A., 1960, Miami (Ohio); M.A., 1962, Ph.D., 
1965, Michigan State 
SANDERS, C. GORDON, ProfessorofEngineer-
ing Graphics and Chairman of the Depart-
ment 
B.A., 1947, Northern Iowa; M.A., 1949, Colo-
rado State College 
SANDERS, WALLACE W., JR., Professor of 
Civil Engineering 
B.C.E., 1955, Louisville; M.S., 1957, Ph.D., 
1960, Illinois 
SANDERSON, DONALD E., Professor of Math-
ematics 
B.A., 1949, Cornell College; M.S., 1951, Cal-
ifornia Institute of Technology; Ph.D., 1953, 
Wisconsin 
SARCHETI, ALVIE M., Assistant Professor 
of Education 
B.S., 1938, Northern Iowa; M.S., 1950, Iowa 
State 
SASS, J 0 HN E., Professor Emeritus of Botany 
B.S., 1924, M.S., 1925, Ph.D., 1929, Michigan 
SAUL, ROBERT A., Associate Professor of 
Agricultural Engineering 
B.S., 1950, California (Los Angeles); M.S., 
1960, Iowa State 
SAYRE, CARL J., Assistant Professor of Engi-
neering Graphics 
B.S., 1949, MS., 1965, Iowa State 
SCANIO, CHARLES J.V., Assistant Professor 
of Chemistry 
B.S., 1962, Michigan; Ph.D., 1966, North-
western 
SCHAFER, JOHN W., JR., Assistant Professor 
of Agronomy 
B.S., 1959, Ph.D., 1968, Michigan State; M.S., 
1960, Kansas State 
SCHAFER, ROBERT B., Assistant Professor of 
Sociology 
B.S., 1965, Utah; M.S., 1·967, Iowa State; 
Ph.D., 1970, Pennsylvania State 
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SCHALLER, FRANK W., Professor of Agronomy 
B.S., 193,7, Wisconsin; M.S., 1940, Ph.D., 
1948, West Virginia 
SCHICK, WILLIAM C., JR., Assistant Professor 
of Physics 
S.B., 1960, Ph.D., 1966, Massachusetts Insti-
tute of Technology 
SCHILLETTER, JULIAN C., Professor ofHort-
iculture; Residence Department Analyst 
B.S., 1922, Clemson; M.S., 1923, Ph.D., 1930, 
Iowa State 
SCHLOERKE, WALLACE C., Associate Pro-
fessor of Education; Coordinator, Student 
Teaching 
A.B., 1947, M.S., 1950, Ed.Spec.,.1962, Ed. D., 
1964, Michigan 
SCHLUETER, RAYMOND D., Instructor in 
Electronics Technology 
B.S., 1956, Iowa State 
SCHMERR, LESTER W., Assistant Professor of 
Engineering Mechanics 
B.S., 1965, Massachusetts Institute of Tech-
nology; Ph.D., 1970, Illinois Instituteo{Tech-
nology 
SCHMID, JOHN R., Instructor in Statistics 
B.A., 1961, M.A., 1963, Brigham Young 
SCHMIDT, FREDERICK A., Associate, Insti-
tute for Atomic Research 
B.S., 1951, Xavier 
SCHMIDT, HARRY J., Professor of Physical 
Education for Men 
B.S., 1925, Iowa State,· M.A., 1939, Iowa 
SCHMIDT, STEFFEN W., Instructor in Polit-
ical Science 
B.A., 1965, Rollins; M.A., 1967, Columbia 
SCHNEIDER, LEO R., Associate Professor of 
Physical Education for Men 
B.S., 1949, Iowa State; M.S., 1950, Washing-
ton State 
SCHOLTES, WAYNE H~, Professor of Agron-
omy; Professor of Forestry 
B.S., 1939, Ph.D., 1951, Iowa State; M.F., 
1940, Duke 
SCHRAMPFER, WILLIAM H., Professor of In-
dustrial Administration 
B.A., 1926, J.D., 1929, Iowa 
SCHROEDER, LEE S., Assistant Professor of 
Physics 
B.S., 1961, Drexel; M.S., 1963, Ph.D., 1966, 
Indiana 
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SCHUSTER, BONNIE H., Instructor; Refer-
ence Librarian, Ubrary 
B.A., 1965, M.A., 1968, Minnesota 
SCHUSTER, DONALD H., Professor of Psych-
ology 
B.S., 1949, Ohio; M.A., ·1953, Minnesota; 
Ph. D., 1961, Southern California 
SCHWARTE, L. H., Professor of Veterinary 
Pathology, Veterinary Medical Research In-
stitute 
B.S., 1918, M.S., 1920, Cornell; D.V.M., 1928, 
Ph.D., 1934, Iowa State 
SCHWARTZ, FREDERICK, Professor of For-
eign Languages 
B.A., 1935, M.A., 1936, Ph.D., 1948, Iowa 
SCHWARTZ, JAMES W., Professor of Journal-
ism and Mass Communic~J.tion and Head of 
the Department 
B.S., 1941, M.S., 1960, Iowa State 
SCHWENK, FRANKIE N., Assistant Professor, 
Family Environment 
B.S., 1962, M.S., 1964, Iowa State 
SCHWENK, LILLIAN C., Associate Professor 
of Education 
B.A., 1947, Iowa; M.S., 1962, Ph.D., 1966, 
Iowa State 
SCHWIEDER, DOROTHY, InstructorinHlstory 
B.A., 1955, Dakota Wesleyan; M.S., 1968, 
Iowa State 
SCHWIEDER, ELMER W., Associate Professor 
of Family Environment; Associate Professor 
of Sociology 
B.A., 1955, Dakota Wesleyan,· M.S. W., 1957, 
Denver; Ph.D., 1966, Iowa State 
SCOTT, A. DUNCAN, Professor of Agronomy 
B.S.A., 1943, Saskatchewan (Canada); Ph.D., 
1949, Cornell 
SCOTT, J. T., Professor of Economics 
B.A., 1949, Louisiana Polytechnic,· M.B.A., 
1952, Arkansas; Ph.D., 1957, Iowa State 
SCOTT, RAY, Associate; Graphics Supervisor, 
Publications Office 
SCOTT, THOMAS M., Associate Professor of 
Electrical Engineering 
B.S., 1953, Maryland; M.S., 1958, Ph.D., 1962, 
Wisconsin 
SCOTT, TOM E., Associate Professor of Metal-
lurgy 
B.S., 1956, M.S., 1958, Ph.D., 1962, Case 
SCOUTEN, DONALD C., Assistant Professor 
of Electrical Engineering 
B.S., 1958, M.S., 1960, OklahomaState;Ph.D., 
1963, Iowa State 
SCRUGGS, MARGUERITE, Professor of Home 
Economics Education; Assistant Dean of the 
College of Home Economics 
B.S., 1941, M.S., 1946, Oklahoma State; Ph.D., 
1959, Iowa State 
SEAGRAVE, RICHARD C., Associate Professor 
of Chemical Engineering 
B.S., 1957, Rhode Island; M.S., 1959, Ph.D., 
1961, Iowa State 
SEATON, VAUGHN A., Professor of Veter-
inary Pathology; Head, Veterinary Medical 
Diagnostic Laboratory 
B.S., D.V.M., 1954, Kansas State; MS., 1957, 
Iowa State 
SECKER, MARTIN D., Assistant Professor of 
Mathematics 
B.A., 1949, North Texas State; M.A., 1964, 
Ph.D., 1 966, Texas 
SEIFERT, BERTHA E., Instructor in Textiles 
and Clothing 
B.S., 1950, Cornell; MS., 1970, Iowa State 
SEIFERT, GEORGE, Professor of Mathematics 
A.B., 1942, New York State Teachers; M.A., 
1948, Ph.D., 1950, Cornell 
SEIFERT, KARL E., Associate Professor of 
Geology 
B.S., 1956, Bowling Green; M.S., 1959, Ph.D., 
1963, Wisconsin 
SELF, H. L., Professor of Animal Science; Pro-
fessor in Charge of Outlying Experimental 
Farms 
B.S., 1948, Texas A and M; M.S., 1950, Texas 
Technological; Ph.D., 1954, Wisconsin 
SENATRA, PHILLIP T., Instructor in Indus-
trial Administration 
B.A., 1964, C.P.A., 1964, M.A., 1969, Iowa 
.... 
SENDLEIN, LYLE V.A., Associate Professor 
of Geophysics 
B.S.. 1958, A.M., 1960, Washington Univer-
sity; Ph.D., 1964, Iowa State 
SENGUPTA, J ATI K., Professor of Economics; 
Professor of Statistics 
B.A., 1953, M.A., 1955, Calcutta (India); 
Ph.D., 1962, Iowa State 
SEROVY, GEORGE K., Professor of Mechani-
cal Engineering; Assistant Director, Engi-
neering Research Institute 
B.S., 1948, M.S., 1950, Ph.D., 1958, Iowa 
State 
SEITLE, CHERYL JEANNE, Instructor, Home 
Economics Administration 
B.S., 1970, Iowa State 
SEVERSIKE, LEVERNE K., Assistant Profes-
sor of Aerospace Engineering 
B.S., 1958, M.S., 1961, Ph.D., 1964, Iowa 
State 
SEXTON, JOSEPH W., Assistant Professor of 
Veterinary Clinical Sciences 
D.V.M., 1942, M.S., 1970, Iowa State 
SHADLE, HARRY L., Professor of Industrial 
Administration 
B.S., 1934, Simpson; M.A., 1940, Ph.D., 1954, 
Iowa 
SHAKESHAFI', ALSTON J., Assistant Pro-
fessor of Political Science; Assistant to the 
Dean of the College of Sciences and Humani-
ties 
B.A., 1949, M.S., 1962, Colorado 
SHANK, NAOMI D., Associate Professor of 
Family Environment 
B.S., 1945, Iowa State 
SHANK, WESLEY 1., Associate Professor of 
Architecture 
B.A., 1951, California; M.Arch., 1965, McGill 
SHANKS, HOWARD R., Associate, Institute 
for Atomic Research 
B.S., 1957, Iowa State; M.S., 1964, South 
Dakota School of Mines 
SHAO, PAUL P.W., Instructor in Architecture 
B.S.A., 1965, Great China Art College (Hong 
Kong); M.F.A., 1970, Massachusetts 
SHARLIN, HAROLD 1., Professor of History 
B.S., 1948, Drexel; M.A., 1953, Columbia; 
Ph.D., 1958, Pennsylvania 
SHARP, MERRILL KIM, Assistant Professor 
in Industrial Administration 
B.A., 1966, M.S., 1968, Brigham Young 
/ 
SHAW, KENNETH C., Assistant Professor of 
Zoology and Entomology 
B.S., 1954, Cincinnati; M.S., 1958, Ph.D., 
1966, Michigan 
SHAW, ROBERT H., Professor of Climatology 
B.S., 1941, M.S., 1942, Ph.D., 1949, Iowa 
State 
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SHAW, SHIRLEY R., Instructor ln Child De-
velopment 
B.S., 1955, Cincinnati; M.A., 1960, Eastern 
Michigan ., 
SHEARER, P. S., Professor of Animal Science 
B.S., 1912, M.S., 1928, Iowa State 
SHEARER, ROBERT W., Associate Professor 
of Chemical Engineering 
B.S., 1942, Iowa State 
SHEELER, JOHN B., Associate Professor of 
Civil Engineering; Associate Professor of 
Chemical Engineering; Associate Professor 
of Construction Technology 
B.S., 1950, Ph.D., 1956, Iowa State 
SHELLEY, JACK, Professor of Journalism and 
Mass Communication 
B.J., 1935, Missouri 
SHEPHERD, GEOFFREY S., Professor Emeri-
tus of Economics 
B.S.A., 1924, Saskatchewan (Canada); M.S., 
1925, Iowa State; Ph.D., 1932, Harvard 
SHERICK, ALBERT M., Associate Professor 
of Education 
B.S., 1952, M.S., 1955, Iowa State 
SHERRILL, JACKIE W., Instructor in Physical 
Education for Men 
B.S., 1966, Alabama 
SHERWOOD, CHARLES H., Associate Profes-
sor of Horticulture 
B.S., 1939, Iowa State,· M.S., 1941, Ohio 
State; Ph.D., 1957, Michigan State 
SHIBLES, EVELYN L., Assistant Professor 
of Textiles and Clothing 
B.S., 1960, Southwestern Louisiana; M.S., 
1961, Iowa State 
SHIBLES, RICHARD M., Professor of Agron-
omy 
B.S., 1956, Maine; M.S., 1958, Ph.D., 1961, 
Cornell 
SHIDELER, EMERSON W., Professor of Phi-
losophy and Chairman of the Department 
A.B., 1937, Pittsburgh; B.D., 1940, Chicago 
Theological Seminary; Ph.D., 1948, Chicago 
SHIRLEY, TODD W., Assistant Professor of 
Elementary Education 
B.S., 1943, Phillips; M.S., 1956, Virginia; 
Ed. D., 1968, Oklahoma State 
SHONROCK, DIANA R., Instructor, Library 
B.S., 1969, Iowa State 
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SHRADER, WILLIAM D., Professor of Agron-
omy 
B.S., 1935, M.A., 1941, Missouri; Ph.D., 1953, 
Iowa State 
SHUCK, FRANK 0., Associate Professor of 
Chemical Engineering 
B.S., 1958, M.S., 1960, Ph.D., 1962, Carnegie 
SICKLES, ROBERT C., Assistant Professor; 
Biological Sciences/ Agriculture Bibliograph-
er, Library 
B.S., 1963, Sterling,· M.S., 1966, Syracuse 
SIDLES, PAUL H., Associate, Institute for 
Atomic Research 
B.A., 1948, Iowa Wesleyan; MS., 1951, Iowa 
State 
SIERS, DAVID G., Assistant Professor of Ani-
mal Science 
B.Sc., 1963, Ohio State; M.Sc., 1966, Ph.D., 
1968, Iowa State 
SILVERSTON, JOAN F., Instructor in Com-
puter Science 
A.B., 1962, Dominican (California); M.S., 
1 96 7, Purdue 
SILVERSTON, STEFAN M., Assistant Profes-
sor of Computer Science; Assistant Professor 
of Mathematics 
B.S., 1957, Wayne State; M.S., 1959, Michi-
gan; Ph.D., 1970, Purdue 
SIME, SANDRA E., Instructor; Career Plan-
ning, Placement Director, Home Economics 
B.S., 1963, Iowa State 
SIMON, CLI.FFORD M., Associate Professor, 
Information Service 
B.S., 1932, Iowa State 
SIMON, DAVID E., Instructor in Geology 
B.S., 1965, Wisconsin State (ffshkosh); M.S., 
1968, Iowa State 
SIMONS, MARR D., Professor of Plant Pathol-
ogy 
B.S., 1949, M.S., 1950, Utah State; Ph.D., 
1952, Iowa State 
SIMPSON, DONALD G., Assistant Professor; 
Assistant to the Director of Personnel, Co-
operative Extension Service 
B.S., 1956, Iowa State 
SIMPSON, WILLIAM R., Instructor in Fire 
Service Education, Engineering Extension 
SIMS, JOHN A., Professor of Animal Science; 
Professor of Dairy Science 
B.S., 1940, West Virginia; M.S., 1941, Ph.D., 
1962, Iowa State 
SINATRA, JAMES B., Assistant Professor of 
Landscape Architecture 
B.L.A., 1964, Georgia; M.L.A., 1966, Penn-
sylvania 
SINHA, SUNIL K., Associate Professor of Phys-
ics 
B.A., 1960, Ph.D., 1964, Cambridge (Eng-
land) 
SJOBAKKEN, JAMES A., Instructor in In-
dustrial Engineering 
B.S., 1960, Creighton; M.S., 1970, Iowa State 
SKADBERG, J. MARVIN, Associate Professor 
of Economics 
B.S., 1951, MS., 1959, North Dakota State; 
Ph.D., 1964, Iowa State 
SKANK, HAROLD D., Associate, Institute for 
Atomic Research 
B.S., 1959, Iowa State 
SKOLD, BERNARD H., Associate Professor 
of Veterinary Anatomy 
D.V.M .• 1942, M.S., 1956, Colorado State 
University; Ph.D., 1962, Iowa State 
SKRDLA, WILLIS H., Professor of Agronomy 
B.S., 1941, Nebraska; Ph.D., 1949, Purdue 
SLATER, BERNARD J., Associate Professor 
of Architecture 
B.Arch., 1946, Notre Dame; M.S., 1953, Iowa 
State 
SLEEGE, GARY A., Associate, Institute for 
Atomic Research 
B.S., 1963, Iowa State 
SLOSS, MARGARET W., Professor of Veteri-
nary Pathology 
B.S., 1923, MS., 1932, D. V.M, 1938, Iowa 
State 
SMALL, GERALD J., Instructor in Chemistry 
B.Sc., 1963, British Columbia (Canada); 
Ph.D., 1967, Pennsylvania 
SMALL, LARRY L., Associate, Veterinary Phys-
iology and Pharmacology 
B.S .. 1968, Buena Vista 
SMAY, TERRY A., Associate Professor of Elec-
trical Engineering 
B.S., 1957, M.S., 1959, Ph.D., 1962, Iowa 
State 
SMETANA, FRANTISEK, Associate Professor 
of Music 
1936, State Conservatory of Music (Prague); 
1936-8, Ecole Normal de Music (Paris); 1941, 
State Conservatory of Music (Prague) 
SMITH, CLIFFORD E., Associate Professor 
of Industrial Engineering 
B.S., 1949, M.S., 1958, Ph.D., 1964, Iowa 
State 
SMITH, DONALD P., Associate Professor of 
Engineering Mechanics 
B.S., 1955, M.S., 1965, Iowa State 
SMITH, E. MARJORIE, Assistant Professor; 
Cataloger, Library 
B.A., 1932, Northern Iowa; M.A., 1950, Den-
ver 
SMITH, FREDERICK G., Professor of Botany 
and Plant Pathology and Head of the De-
partment 
B.S., 1939, Chicago; M.S., 1941, Ph.D., 1943, 
Wisconsin 
SMITH, GERALD W., Professor of Industrial 
Engineering 
B.S., 1952, M.S., 1958, Ph.D., 1961, Iowa 
State 
SMITH, GERTRUDE C., Assistant Professor; 
Assistant State Leader, Home Economics 
Programs, Cooperative Extension Service 
B.S., 1930, M.S., 1966, Iowa State 
SMITH, GORDON C., Instructor in Physical 
Education for Men 
B.S., 1961, Missouri 
SMITH, JOHN F., Professor of Metallurgy 
B.A., 1948, Kansas City; Ph.D., 1953, Iowa 
State 
SMITH, JUNE F., Instructor in Computer Sci- .. 
ence 
B.S., 1962, Iowa State 
SMITH, L. GLENN, Associate Professor of 
Education 
B.S., 1960, Abilene Christian; M.S., 1963, 
Trinity University; Ph.D., 1967, Oklahoma 
SMITH, NORMAN D., Instructor in English 
B.A., 1966, Colorado State University; M.A., 
1969, Wyoming 
SMITH, RICHARD J., Instructor, Associate, 
Food Technology 
B.Sc., 1962, King's College (London); M.S., 
1967, Iowa State 
SMITH, RUTH L., Instructor in Food and Nutri-
tion 
B.S., 1939, Iowa State 
SMITH, SHELBY J., Instructor in Economics 
B.S., 1968, M.S., 1969, Wyoming 
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SMITH, URSULA, Instructor in Foreign Lan-
guages 
B.S., 1959, Iowa State 
SMITH, WENDELL C., Associate, Statistical 
Numerical Analysis and Data Processing 
B.S., 1966, Purdue; M.S., 1969, Iowa State 
SNEDECOR, GEORGE W., Professor Emeritus 
of Statistics 
B.S., 1905, Alabama; M.A., 1913, Michigan; 
D.Sc., 1958, Iowa State 
SNYDER, ELIZABETH ANN C., Instructor, 
Library 
B.A., 1956, California (Dauis) 
SNYDER, HARRY E., Professor of Food Tech-
nology; Professor of Biochemistry 
A.B., 1951, California (Berkeley); Ph.D., 
1959, California (Dauis) 
SODEN, ROBERT E., Assistant Professor of 
Construction Technology 
B.S., 1950, Oregon State; M.S., 1962, Iowa 
State 
SOHN, CHARLES H., Instructor in English 
B.S., 1963, Iowa State; M.A., 1969, Iowa 
SOLOMON, TED J., Assistant Professor of 
Philosophy 
B.A., 1954, Macalester; S. T.B., 1957, Boston 
University; M.A., 1961, Ph.D., 1966, Chi-
cago 
SOTO, OSV ALDO N., Professor of Foreign Lan-
guages 
Bach. Let., 1946, Col. d. l. Salle (Cuba); Dr. 
en D., 1951, Habana (Cuba) 
SOULTS, MAURICE W., Professor; Assistant 
Director, Cooperative Extension Service 
B.S., 1930, Iowa State 
SPANGLER, MERLIN G., Professor of Civil 
Engineering 
B.S., 1919, C.E., 1926, M.S., 1928, IowaState 
SPAULDING, BRENT W., Instructor in Agri-
cultural Business 
B.S., 1966, Brigham Young; M.S., 1968, Utah 
State 
SPEAR, MAYNARD L., Associate Professor 
of Veterinary Clinical Sciences; Associate Pro-
fessor of Animal Science 
D.V.M., 1931, Iowa State 
SPECHT, DAVID A., Instructor ln Sociology 
B.A., 1966, Minnesota; M.A., 1969, Nebraska 
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SPEDDING, FRANK H., Professor of Chem-
istry; Professor of Metallurgy; Professor of 
Physics; Distinguished Professor in Sciences 
and Humanities; Principal Scientist of the 
Institute for Atomic Research and of the 
Ames Laboratory of the UnitedStatesAtomic 
Energy Commission 
B.S., 1925, M.S., 1926,D.Sci., 1949,Michigan; 
Ph.D., 1929, California; LLD., 1946, Drake; 
D.Sc., 1956, Case 
SPEER, DORCAS L., Associate; Women's Edi-
tor, WOI AM-FM-TV 
B.S., 1948, Purdue 
SPEER, ,JOHN F., Associate Professor of English 
A.B., 1946, A.M., 1947, Oregon; Ph.D., 1950, 
Chicago 
SPEER, VAUGHN C., Professor of Animal Sci-
ence 
B.S., 1949, M.S., 1951, Ph.D., 1957, Iowa 
State 
SPICER, CARMI N., Instructor in Mechanical 
Technology 
B.A., 1949, Northern Iowa 
SPITSBERG, TIJA, Instructor in English 
B.S., 1967, Iowa State; M.A., 1969, New York 
University 
SPOMER, MARVIN J ., Assistant Professor of 
Education; Assistant Professor of Applied 
Art 
B.F.A., 1958, Nebraska; M.Sc., 1964, Kansas 
SPOSITO, VINCENT A., Assistant Professor 
of Statistics 
B.A., 1965, Sacramento State; M.S., 1968, 
Ph.D., 1970, Iowa State 
SPRAGGINS, H. BARRY, Instructor in Indus-
trial Administration 
B.S., 1965, Southwest Missouri State; M.B.A., 
1967, Southern Methodist 
SPRAGGINS, MARY ELIZABETH, Instructor 
in English 
B.A., 1964, M.S., 1967, Denver 
SPRAGUE, RICHARD H., Associate Professor 
of Mathematics 
B.S., 1949, Maryville; M.A., 1952, Ph.D., 
1961, Kentucky 
SQUIRES, RICHARD, Professor of Industrial 
Engineering 
B.S., 1931, Purdue; M.S., 1932, Yale 
STAHR, HENRY M., Assistant Professor of 
Veterinary Pathology, Veterinary Medical 
Diagnostic Laboratory 
B.S., 1956, South Dakota State; M.S., 1960, 
Union 
STAMP, ... DAVID L., Instructor in Agronomy 
B.S., 1964, M.S., 1968, Iowa State 
STANFORD, JOHN L., Associate Professor 
of Physics 
B.S., 1960, Texas; Ph.D., 1965, Maryland 
STANG, ELDEN J ., Instructor, Associate, 
Horticulture 
B.S., 1967, Kansas State; M.S., 1969, Iowa 
State 
STANG, JUDITH A., Instructor in Food and 
Nutrition 
B.S., 1958, Iowa State 
STANIFORTH, DAVID W., ProfessorofBotany; 
Professor of Agronomy 
B.S.A., 1944, M.Sc., 1946, Saskatchewan 
(Canada); Ph.D., 1949, Iowa State 
STANLEY, RAYMOND E., Instructor in Indus-
trial Engineering 
B.S .• 1963, Iowa State 
STAPLETON, CLAY, Associate Professor of 
Physical Education for Men; Athletic Director 
B.S., 1948, Tennessee 
STARK, CHARLES JOHN, Assistant Professor 
of Education; Assistant Professor of Music 
B.M., 1959, Augustana (Illinois); M.M., 1967, 
Syracuse 
STARLEAF, DENNIS R., Associate Professor 
of Economics 
A.B., 1959, M.A., 1960, California; Ph.D., 
1967, Vanderbilt 
STEEL, ARCH, Assistant Professor of Physical 
Education for Men 
B.S., 1940, Bowling Green; M.A., 1947, Mich-
igan 
STEIB, STEVE B., Instructor in Economics 
B.A., 1967, M.A., 1968, Texas 
STEIN, ARLENE M., Assistant Professor of 
Textiles and Clothing 
B.S., 1966, North Carolina (Greensboro); 
M.S., 1967, Pennsylvania State 
STEIN, RICHARD A., Associate, Statistics 
B.S., 1959, Ecole Polytechnique Universite 
(Switzerland); M.S., 1960, Cornell 
STEINBRUEGGE, DAVID S., Instructor in In-
dustrial Administration 
B.A., 1964, M.A., 1966, M.B.A., 1970, Ne-
braska 
' STEINER, ANNE K., Associate Professor of 
Mathematics 
A.B., 1958, M.A., 1963, Missouri; Ph.D., 1965, 
New Mexico 
STEINER, EUGENE F., Associate Professor 
of Mathematics 
B.S., 1954, Missouri (Rolla); M.A., 1960, 
Ph.D., 1963, Missouri (Columbia) 
STENSLAND, WAYNE A., Associate, Institute 
for Atomic Research 
B.S., 1958, M.S., 1961, Iowa State 
STEPHENS, ROBERT L., Associate Professor 
of Education 
B.S., 1961, Ph.D., 1969, Iowa State; M.S., 
1 964, Nebraska State Teachers (Wayne) 
STEPHENSON, DAVID T., Associate Professor 
of Electrical Engineering 
B.S., 1958, Washington State; M.S., 1962, 
Ph.D., 1965, Illinois 
STEPHENSON, JAMES A., Professor of Eco-
nomics 
B.A., 1960, Wittenberg; M.A., 1964, Ph.D., 
r965, California 
STEVENS, JOHN D., Associate Professor of 
Chemical Engineering; Associate Professor 
of Computer Science 
B.S., 1960, Clarkson; Ph.D., 1965, Michigan 
State 
STEVENSON, F. DEE, Associate Professor of 
Chemical Engineering 
B.S., 1955, Utah; Ph.D., 1962, Oregon State 
STEVERMER, EMMET J ., Associate Professor 
of Animal Science 
B.S., 1958, M.S., 1960, Ph.D., 1962, Wis-
consin 
·STEWART, CECIL R., Assistant Professor of 
Botany 
B.S., 1958, Illinois; M.S., 1963, Ph.D., 1967, 
Cornell 
STEWART, ROBERT M., JR., Professor ofElec-
trical Engineering; Professor of Physics; Pro-
fessor of Computer Science; Senior Physicist, 
Institute for Atomic Research; Associate Di-
rector, Computation Center 
B.S., 1945, Ph.D., 1954, Iowa State 
STOCKDALE, DAHLIA A., Instructor in Child 
Development 
B.A., 1953, Northern Iowa; M.S., 1968, Iowa 
State 
STOCKDALE, HAROLD J ., Associate Profes-
sor of Zoology and Entomology 
B.S., 1958, M.S., 1959, Ph.D., 1964, Iowa 
State 
STOCKING, RONALD E., Instructor in Phys-
ical Education for Men 
B.S., 1952, M.S., 1960, Northern State 
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STOECKER, ARTHUR L., Associate, Eco-
nomics 
B.S., 1965, Kansas State; M.S., 1968, Iowa 
State 
STOECKER, BARBARA S., Instructor in Food 
and Nutrition . 
B.S., 1965, Kansas State 
STONE, FERNE M., Instructor in Speech 
B.S., 1970, Iowa State 
STONE, VERNON F., Professor ofArchitecture 
B.Arch. 1948, Washington (St. Louis) 
STONEBERG, EVERETT G., Professor of Eco-
nomics 
B.S., 1942, M.S., 1953, Iowa State 
STOUT, R. GENE, Instructor in Economics 
B.S., 1967, M.S., 1970, Iowa State 
STRAIN, JAMES R., Professor of Economics 
B.S., 1950, M.S., 1955, Purdue; Ph.D., 1957, 
Oregon State 
STRAND, NORMAN V., Professor of Statistics 
B.S., 1934, M.S., 1935, South Dakota State 
STRATTON, PAULINE L., Assistant Professor 
of Applied Art 
B.S., 1960, Southwest Missouri State; M.F.A., 
1965, Drake 
STRIBLING, ,JOHN W., Associate; Operations 
Manager, WOI AM-FM 
STRITZEL, JOSEPH A., ProfessorofAgronomy 
B.S., 1949, M.S., 1953, Ph.D., 1958, Iowa 
State 
STROMER, MARVIN H., Associate Professor 
of Animal Science; Associate Professor of 
Food Technology 
B.S., 1959, Ph.D., 1966, Iowa State 
STRUSE, PERRY L., JR., Associate; Photo-
grapher, Information Service 
STRUSS, ROLAND G., Associate, Institute for 
Atomic Research 
B.S., 1953, B.S., 195 7, Nebraska; M.S., 1966, 
Iowa State 
STUVE, FREDERICK W., Associate Professor 
of Aerospace Engineering 
B.S., 1947, Texas A and M; M.S., 1952, Texas 
SUKHATME~ BALKRISHNA V., Professor of 
Statistics 
A.B., 1945, M.A., 1947, Delhi (India); Ph.D., 
1955, California (Berkeley) 
SUKHATME, SHASHIKALA B., Assistant Pro-
fessor of Statistics 
B.Sc., 1953, B.Sc., (Hons.) 1954, M.Sc., 1955, 
Poona (India); Ph.D., 1960, Michigan State 
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SUMTER, PAUL E., Instructor in Mechanical 
Technology 
B.S., 1966, Oklahoma State; M.S., 1968, Ph.D .. 
1969, Iowa State 
SUN, CHANG-TSAN, Associ~ Professor of 
Engineering Mechanics 
B.S., 1953, Taiwan; M.S., 1960, Stevens; 
Dr. Eng., 1964, Yale 
SUTHERLAND, CLAYTON, Associate Profes-
sor of Physical Education for Men 
B.A., 1923, Coe 
SVEC, HARRY J., Professor of Chemistry 
B.S., 1941, John Carroll; Ph.D., 1950, Iowa 
State 
SWANSON, LYDIA V., Professor Emeritus of 
Child Development 
B.S., 1923, Nebraska; M.S., 1931, Iowa State 
SWANSON, PEARL, Professor EmeritusofFood 
and Nutrition 
B.S., 1916, Carleton; M.S., 1924, Minnesota; 
Ph.Dv 1930, Yale 
SWEET, ROGER K., Instructor in Fire Service 
Education, Engineering Extension 
B.S., 1962, Oklahoma State 
SWENSON, CLAYTON A., Professor of Physics 
B.S., 1944, Harvard; Ph.D., 1949, Oxford 
(England) 
SWENSON, MELVIN J., ProfessorofVeterinary 
Physiology and Pharmacology, and Head of 
the Department 
D.V.M., 1943, Kansas State; M.S., 1947, Ph.D., 
1950, Iowa State 
SWENSON, RUSSELL, Associate- Professor, 
Area Director, University Extension 
B.S., 1949, Iowa State; M.S., 1958, Wisconsin 
SWIFT, ARTHUR G., Associate Professor of 
Education; Associate Professor of Music 
B.M.E., 1957, M.M., 1960, Louisiana State; 
Ph.D., 1969, Iowa 
SWIFT, CURRAN S., Assistant Professor of 
Electrical Engineering 
B.S., 1962, M.S., 1964, Ph.D., 1968, Iowa 
State 
SWIFT, W. DENNIS, Instructor in Electrical 
Engineering 
B.S., 1966, M.S., 1968, Iowa State 
SWITZER, WILLIAM P., Professor of Veteri-
nary Microbiology and Preventive Medicine, 
Veterinary Medical Research Institute 
D.V.M., 1948, Texas A and M; M.S., 1951, 
Ph.D., 1954, Iowa State 
SYLWESTER, E. P., Professor of Botany and 
Plant Pathology 
B.A., 1930, St. Olaf; M.S., 1931, Ph.D., 1946, 
Iowa State 
SYMONS, JEROME H., Instructor in Physical 
Education for Men 
B.S., 1957, Illinois State; M.Ed., 1961, Illinois 
TABATABAI, LOUISA, Associate, Food Tech-
nology 
B.A., 1962, California (Berkeley); M.S., 1966, 
Iowa State 
TA'IT, JOHN L., Assistant Professor of Soc-
iology 
B.S., 1956, Pennsylvania State; M.S., 1964, 
Ph.D., 1970, Iowa State 
TALBERT, WILLARD L., JR., Associate Pro-
fessor of Physics 
B.A., 1954, Colorado; Ph.D., 1960, Iowa State 
TALBOT, ROSS B., Professor of Political Sci-
ence and Chairman of the Department 
B.A., 1941, Illinois Wesleyan; M.A., 1949, 
Ph.D., 1953, Chicago 
TAMASHUNAS, VICTOR M., Associate Pro-
fessor of Industrial Engineering 
B.S., 1950, M.S., 1959, Iowa State 
TANNEHILL, JOHN C., Assistant Professor 
of Aerospace Engineering 
B.S., 1965, M.S., 1967, Ph.D., 1969, Iowa 
State 
TAUBER, OSCAR E., Professor of Zoology and 
Entomology and Chairman of the Department; 
Distinguished Professor of Sciences and Hu-
manities 
B.S., 1930, James Millzkin; M.S., 1932, Ph.D. 
1935, Iowa State 
TETERS, BARBARA J ., Professor of Political 
Science 
B.A., 1946, Michigan; M.A., 1949, Ph.D., 
1955, Washington 
THEEN, ROLF H. W., Associate Professor of 
Political Science 
A.B., 1959, Manchester; M.A., 1962, Ph.D., 
1964, Indiana 
THEILE, HAROLD E., Instructor in Indus-
trial Engineering 
B.S., 1957, Iowa State 
THIES, HERBERT H., Instructor in Electronics 
Technology 
B.S., 1957, Iowa State 
THILL, PHILLIP T., Instructor, Design Center 
B.A., 1969, Iowa 
THOGMARTIN, CLYDE 0., Assistant Professor 
of Foreign Languages 
B.A., 1962, M.A., 1964, Kansas; M.A., 1966, 
Ph.D., 1970, Michigan 
THOMAS, BYRON H., Professor of Biochem-
istry 
B.S., 1922, Caltfornia; M.S., 1924, Ph.D., 
1929, Wisconsin 
THOMAS, CHARLES E., Instructor; Cataloger, 
Library 
B.S., 1963, Bowling Green; M.S., 1966, West-
ern Michigan 
THOMAS, JAMES A., Assistant Professor of 
Biochemistry and Biophysics 
B.A., 1960, St. Olaf; M.S., 1963, Ph.D., 1967, 
Wisconsin 
THOMAS, REX A., Assistant Professor of Com-
puter Science; Assistant Professor of Edu-
cation 
B.A., 1955, Iowa; M.A., 1961, Northern Iowa,· 
Ph.D., 1970, Iowa State 
THOMAS, ROBERT W., Associate Professor 
of Economics 
B.A., 1948, Iowa; M.A., 1951, New Mexico; 
Ph.D., 1962, Iowa State 
THOMAS, VIRGINIA F., Associate Professor 
of Home Economics Education 
B.S., 1936, West Virginia State; M.S., 1949, 
West Virginia; Ph.D., 1965, Ohio State 
THOMPSON, DONNA J., Instructor in Phys-
ical Education for Women 
B.A., 1961, Western Washington; M.A., 1966, 
Wheaton 
THOMPSON, GLEN 0,, Instructor; Recreation 
Specialist, Cooperative Extension Service 
B.S., 1964, Iowa 
THOMPSON, HARVEY E., Professor of Agron-
omy 
B.S., 1 94 7, M.S., 1948, Ph.D., 1951, Wiscon-
sin 
THOMPSON, LEON E., Associate Professor; 
Associate Editor, Cooperative Extension Ser-
vice 
B.J., 1950, Missoun; M.S., 1964, Iowa State 
THOMPSON, LOU IS M., Professor of Agron-
omy; Associate Dean of the College of Agri-
culture 
B.S., 1935, Texas A and M; M.S., 1947, 
Ph.D., 1950, Iowa State 
THOMPSON, NELLE E., Associate Professor 
of Food and Nutrition 
B.S., 1934, Iowa State; M.A., 1941, Columbia 
Faculty 75 
THOMPSON, WILLIAM H., Professor of In-
dustrial Administration and Chairman of the 
Department 
B.S., 1934, Pennsylvania State,· M.S., 1939, 
Syracuse; Ph.D., 1948, Iowa State 
THOMSON, GEORGE W., Professor ofForestry 
B.S., 1943, M.S., 1947, Ph.D., 1956, Iowa 
State 
THORBECKE, ERIK, Professor of Economics 
1949, Netherlands School of Economics; 
Ph.D., 195 7, California 
THORSON, OWEN D., Instructor in Speech 
B.A., 1961, Luther,· M.S., 1970, Iowa State 
TIFFANY, LOIS H., Professor of Botany 
B.S., 1945, M.S., 1947, Ph.D., 1950, Iowa 
State 
TIMM, LEROY C., Professor of Physical Edu-
cation for Men; Head Baseball Coach 
B.S., 1931, Minnesota; M.A., 1933, New York 
University 
TIMMONS, JOHN F., Professor of Economics 
B.S., 1938, M.A., 1939, Missouri; Ph.D., 1945, 
Wisconsin 
TIPTON, CARL L., Associate Professor of Bio-
chemistry 
B.S., 1954, M.S., 1957,Nebraska;Ph.D.,1961, 
Illinois 
TO, CHUEN-MO, Assistant Professor of Cell 
Biology 
B.S., 1960, Taiwan Normal; M.A., 1962, Clark 
(Worcester); Ph.D., 1968, Kansas State 
TOMAN, BETTY L., Professor of Physical Edu-
cation for Women 
B.S., 1948, Wisconsin; M.S., 1957, Iowa State 
TONDRA, RICHARD J ., Assistant Professor of 
Mathematics 
B.S., 1965, Notre Dame; M.S., 1966, Ph.D., 
1968, Michigan State 
TOPEL, DAVID G., Associate Professor of Ani-
mal Science; Associate Professor of Food Tech-
nology 
B.S., 1960, Wisconsin; M.S., 1962, Kansas 
State; Ph.D., 1965, Michigan State 
TOPOREK, WALTER J., Associate Professor 
of Architecture 
B.Arch., 1958, Manitoba (Canada); M.Arch., 
I 963, Pennsylvania 
TORGESON, DAVID R., Associate, Institute 
for Atomic Research 
B.A., 1958, Luther; M.S., 1960, Iowa State 
TOSTLEBE, THEODORE 0., Associate; Com-
mercial Manager, WOI-TV 
B.S., 1948, Northwestern 
76 Faculty 
TOW, JERRY L., Instructor in Applied Art 
B.S., 1968, M.A., 1970, Iowa State 
TOWN, GEORGE R., Professor of Electrical 
Engineering; Dean Emeritus of the College 
of Engineering 
E.E., 1926, D.Engr., 1929, Rensselaer 
TOWNSEND, CHARLES L., Associate Profes-
sor of Electrical Engineering 
B.S., 1953, Oklahoma; M.S., 1957, Ph.D., 
1963, Iowa State 
TOWNSWICK, PHYLLIS D., Instructor in Math-
ematics 
B.S., 1962, Illinois State; M.A., 1966, Western 
Michigan 
TRAHANOVSKY, WALTER S., Associate Pro-
fessor of Chemistry 
B.S., 1960, Franklin and Marshall; Ph.D., 
1963, Massachusetts Institute of Technology 
TRAUGER, DAVID L., Assistant Professor of 
Zoology and Entomology; Executive Secre-
tary, Environtology Council 
B.S., 1964, M.S., 1967, Ph.D., 1970, Iowa 
State 
TRAYLOR, JOSEPH G., Instructor in Physics 
B.S., 1964, Asbury; Ph.D., 1970, Tennessee 
TRENKLE, ALLEN H., Associate Professor 
of Animal Science 
B.S., 1956, Nebraska; M.S .. 1958, Ph.D .• 1960, 
Iowa State 
TRISKA, C. J., Professor of Electrical Engi-
neering 
B.S., 1950, M.S., 1956, Ph.D., 1961, Iowa 
State 
TRIVEDI, ROHIT K., Associate Professor of 
Metallurgy 
B. Tech., 1960, Indian Institute of Technology 
(India); M.S., 1964, Ph.D., 1966, Carnegie 
Institute of Technology 
TROEH, FREDERICK R., Associate Professor 
of Agronomy 
B.S., 1951, M.S., 1952, Idaho; Ph.D., 1963, 
Cornell 
TSAI, FRANK Y ., Assistant Professor of Engi-
neering Mechanics 
B.S., 1955, National Taiwan; M.S., 1960, 
Ph.D., 1968, Minnesota 
TSAI, YU-MIN, Associate Professor of Engi-
neering Mechanics 
Diploma, 1957, TaipeilnstituteofTechnology 
(Taiwan); Sc.M., 1962, Tennessee; Sc.M .• 
1964, Ph.D., 1967, Brown 
TSAO, GEORGE T., Professor of Chemical En-
gineering /-
B.S., 1953, National. -Taiwan; M.S., 1956, Flor-
ida; Ph.D., 1960, Michigan 
TSCHETTER, MELVIN J., Associate, Institute 
for Atomic Research 
B.A., 1954, Augustana (Sioux Falls) 
TURPIN, FRANK T., Associate, Zoology and 
Entomology 
B.S., 1965, Washburn 
ULMER, MARTIN J., Professor of Zoology 
and Entomology 
B.S., 1942, M.S., 1943, Ph.D., 1950, Michz-
gan 
ULRICHSON, DEAN L., Assistant Professor 
of Chemical Engineering; Assistant Profes-
sor of Computer Science 
B.S., 1962, Nebraska; M.S., 1963, Illinois; 
Ph.D., 1970, Iowa State 
UNGER, RICHARD H., Assistant Professor 
of Electronics Technology 
B.S., (Physics), 1950, B.S., (E.E.), 1960, Iowa 
State 
UNTRAUER, RAYMOND E., Professor of Civil 
Engineering 
B.S., 1948, Iowa State; M.S., 1951, Colorado; 
Ph.D., 1961, Illinois 
UNDERHILL, WILLIAM R., ProfessorofSpeech 
and Chairman of the Department 
A.B., 1946, Manchester; M.A., 1947, Ph.D., 
1955, Northwestern 
VAITHESWARAN, RAMAKRISHNA, Instruc-
tor in Economics 
B.A., 1955, M.A., 1957, Osmania (India) 
VALLIER, FRED J ., Assistant Professor of 
Speech 
B.A., 1959, M.A., 1961, University of the 
Pacific 
VANCE, BENJAMIN F., Associate Professor 
of Horticulture 
B.S., 1948, Missouri 
VAN DER PLOEG, RIENK R., Associate, 
Agronomy 
B.S., 1962, Groningen State (Netherlands); 
M.S., 1967, Utrecht State (Netherlands); M.S., 
1970, Iowa State 
VAN DE VOORDE, PHILIP E., Assistant Pro-
fessor; Head, Government Documents De-
partment, Library 
B.A., 1958, Bethel; B.D., 1961, Central Bap-
tist Theological Seminary; M.A., 1966, Min-
nesota 
VAN DE WETERING, HYLKE, Associate Pro-
fessor of Economics 
B.Sc., 1959, M.A., 1961, McGill (Canada); 
Ph.D., 1964, Iowa State 
VAN FOSSEN, LARRY D., Associate Profes-
sor of Agricultural Engineering 
B.S., 1957, M. Voc.Ed., 1963, Iowa State 
VAN GELDER, GARY A., Associate Professor 
of Veterinary Pathology, Veterinary Medical 
Diagnostic Laboratory and Biomedical En-
gineering 
D.V.M., 1965, M.S., 1967, Ph.D., 1969, Iowa 
State 
VAN ITEN, HELGA, Instructor in Foreign 
Languages 
B.A., 1958, Dubuque 
VAN ITEN, RICHARD J., Professor of Phi-
losophy 
B.A., 1957, Dubuque; M.A., 1961, Ph.D., 1964, 
Iowa 
VAN METER, DELMAR B., Assistant Profes-
sor of Mechanical Engineering 
B.S. (A.E.), 1954, B.S. (M.E.), 1957, M.S., 
1958, Missouri 
VAN METER, WILLIAM G., Associate Pro-
fessor of Veterinary Physiology and Phar-
macology 
A.B., 1955, Knox; B.S., 1963, Drake; Ph.D., 
1970&yola (Chicago) 
VAN MOESEKE, PAUL, Professor of Eco-
nomics 
Cand. Sci., 1953, Jr., 1956, Ghent (Belgzum); 
Lie. Ec., 1959, Louvain (Belgium); M.S., 1960, 
Iowa State; M.A., 1961, Ph.D., 1964, Yale 
VARGA, HENRY J., Associate, Institute for 
Atomic Research 
B.S., 1952, Colorado 
VARNUM, BETTY LOU, Associate; Producer, 
Children's Program Supervisor, WOI-TV 
B.A., 1953, Wisconsin; B.S., 1954, Wisconsin 
State (Platteville) 
VAUGHAN, HARRY C., Assistant Professor 
of Agronomy; Assistant Professor of Mete-
orology; Associate, Institute for Atomic Re-
search 
B.S., 1955, Florida State; M.S., 1963, Iowa 
State 
VAUGHN, RICHARD C., Professor of Indus-
trial Engineering 
B.A., 1948, Michigan State; M.I.E., 1955, 
Toledo 
VEALE, JAMES R., Instructor in Statistics 
B.S., 1963, M.S., 1965, Iowa State 
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VEDAMUTHU, EBENEZER R., Assistant Pro-
fessor of Food Technology 
B.Sc., 1954, Madras (India),· M.S., 196/,Ken-
tucky; Ph.D., 1965, Oregon State 
VERHOEVEN, JOHN D., Professor of Metal-
lurgy 
B.S., 1957, M.S., 1959, Ph.D., 1963, Michigan.. 
VERKADE, JOHN G., Associate Professor of 
Chemistry 
B.S., 1956, Ph.D., 1960, Illinois; M.A., 1957, 
Harvard 
VETTER, RICHARD L., Associate Professor 
of Animal Science 
B.S., 1953, M.S., 1957, Illinois; Ph.D., 1960, 
Wisconsin 
VILES, JOSEPH M., Assistant Professor of 
Zoology 
B.A., 1965, Rice; M.S., 1968, Ph.D., 1969, 
Tulane 
VINES, LESTER F., Assistant Professor of 
Education 
B.S., 1929, Eureka; M.Ed., 1961, Colorado 
State 
VINOGRADE, ANN, Instructor in Foreign Lan-
guages 
M.A., 1944, Wisconsm; M.A., 1968, New York 
University 
VINOGRADE, BERNARD, Professor of Mathe-
matics 
B.S., 1937, City College (CUNY); M.A., 1940, 
Ph.D., 1942, Michigan 
VOELKER, DONALD E., Professor of Animal 
Science; Professor of Dairy Science 
B.S., 1943, M.S., 1950, Iowa State 
VOGEL, JERALD M., Assistant Professor of 
Aerospace Engineering 
B.S., 1962, M.S., 1965, Iowa State 
VOIGT, ADOLF F., Professor of Chemistry; 
Assistant Director and Chief of the Reactor 
Division of the Institute for Atomic Research 
B.A., 1935, Pomona; M.A., 1936, Claremont; 
Ph.D., 1941, Michigan 
VOLKER, ROGER P., Assistant Professor of 
Education 
B.S., 1956, M.S., 1963, Ph.D., 1970, Iowa 
State 
VOLZ, E. C., Professor of Horticulture 
B.S., 1914, Michigan State; M.S., 1918, Cor-
nell 
VONDRA, CARL F., Associate Professor of 
Geology 
B.S., 1956, M.S., 1958, Ph.D., 1963, Nebraska 
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VON GRABOW, RICHARD H., Assistant Pro-
fessor of Music 
B.A., 1955, M.A., 1958, Ball State 
VON WITTICH, BARBARA, Instructor in For-
eign Languages 
B.S., 1958, M.S., 1961, Iowa State; M.A., 
1970, Middlebury 
VORHIES, MAHLON W., Assistant Professor 
of Veterinary Pathology, Veterinary Medical 
Diagnostic Laboratory 
D.V.M., I 962, Iowa State; M.S., 1967, Mich-
igan State 
VOSS, DAVID A., Instructor in Mathematics 
B.A., 1965, St. Mary's (Mmnesota); M.S., 
1968, Iowa State 
VOSS, REGIS D., Professor of Agronomy 
B.S., 1952, M.S., 1960, Ph.D., 1962, Iowa 
State 
VREDEVELD, BARBARA J ., Associate, Food 
and Nutrition 
B.S., 1969, Iowa State 
VYVERBERG, DAVID R., Associate, Media. 
Resources 
B.S., 1970, Iowa State 
WAGGONER, DAVID W., Assistant Professor 
of Speech 
B.A., 1962, M.A., 1964, Indwna 
WAGNER, WILLIAM C., Associate Professor 
of Veterinary Physiology and Pharmacology, 
Veterinary Medical Research Institute 
D.V.M., 1956, Ph.D., 1968, Cornell 
WALKER, ALBERT L., Professor of English 
and Chairman of the Department 
B.A., 1929, Park; M.A., 1930, Ph.D., 1936, 
Iowa 
WALKER, HOMER W., Professor of Food Tech-
nology 
B.S., 1951, Pennsylvania State; M.S., 1953, 
Ph.D., 1955, Wisconsin 
WALKER, RICHARD W., Instructor in Zoology 
and Entomology 
B.A., 1958, Iowa; B.S., 1965, M.S., 1969, 
Iowa State 
WALKUP, JOSEPH K., Professor of Industrial 
Engineering and Head of the Department 
A.B., B.M.E., 1932, I.E., 1941, Ohzo State 
WALLACE, JAMES J., Professor of Economics 
B.S., 1916, Iowa State 
WALLER, JOHN B., Associate, Zoology and 
Entomology 
B.Sc., 1958, London (England) 
WALLIN, JACK R., Professor of Plant Pathol-
ogy 
B.S., 1939, Ph.D., 1944, Iowa State 
WALLIZE, JOHN A., JR., Associate; Assistant 
Editor, Cooperative Extension Service ~ 
B.A., 1950, Denver;· M.S.. 1968, Colorado 
State 
WALSH, EDWARD J., Associate, Agronomy 
B.S., 1966, M.S., 1968, University College 
(Ireland) 
WALSH, JAMES A., Professor of Psychology; 
Professor of Statistics 
B.S., 1960, M.S., 1961, Ph.D., 1963, Washing-
ton 
WALSH, THOMAS E., Assistant Professor of 
Institution Management 
B.S., 1953, M.A., 1962, Michigan State 
WANDLING, DONALD E., Assistant Profes-
sor of Mechanical Engineering; Assistant Pro-
fessor of Mechanical Technology 
B.S., 1964, M.S., 1967, Iowa State 
WARD, IRA J., Assistant Professor of Civil 
Engineering (Construction Engineering) 
B.S., 1950, U.S. Military Academy; M.S., 
1955, Iowa State 
WARE, KENNETH D., Professor of Forestry 
B.S.F., 1956, West Virginia; M.F., 1957, Ph.D., 
1960, Yale 
WARE, VILETIA S., Instructor in Voice 
B.M.E., 1968, Nebraska Wesleyan; M.M., 
1970, Nebraska 
WARMAN, ROY E., Professor of Psychology; 
Director, Student Counseling Service 
A.B., 1949, West Virginia; M.A., 1950, Ph.D., 
1 958, Ohio State 
WARNER, DONALD R., Associate Professor 
of Animal Science 
B.S., 1942, M.S., 1949, Missouri; Ph.D., 1960, 
Iowa State 
WARNER, JAMES 1., Instructor in Agricul-
tural Engineering 
B.S., 1970, Iowa State 
WARNER, JAMES L., Assistant Professor; As-
sistant Director, Information Service 
A.B., 1948, Michigan 
WARNING, MARGARET C., Professor ofTex-
tiles and Clothing and Head of the Depart-
ment; Professor of Sociology 
B.A., 1936, Morningside; B.S., 1944, M.A., 
1945, Washington; Ph.D., 1956, Michigan 
State · 
WARREN, RICHARD D., Associate Professor 
of Sociology; Associate Professor of Statistics 
B.S., 1952, M.S., 1960, Ph.D., 1965, Iowa 
State 
WASS, WALLACE M., Professor of Veterinary 
Clinical Sciences and Head of the Depart;.. 
ment 
D.V.M., 1953, Ph.D., 1961, Minnesota 
WATKINS, BURTON H., Associate Professor 
of Industrial Engineering 
B.S., 1950, M.S., 1969, Iowa State 
WATSON, CLAIR B., Professor of Applied Art 
and Head of the Department 
B.F.A., 1935, Nebraska; M.F.A., 1946, Colo-
rado 
WEAR, RICHARD R., Instructor ln Aerospace 
Engineering 
B.S., 1962, M.S., 1963, Iowa State 
WEAVER, JAMES F., Assistant Professor of 
Speech " 
B.A., 1963, North Texas State; M.S., 1964, 
Syracuse; Ph.D., 1969, Michigan State 
WEBB, JOHN R., Associate Professor of Agron-
omy 
B.S., 1940, M.S., 1942, West Virginia; Ph.D., 
1953, Purdue 
WEBER, DALE W., Instructor in Farm Op-
eration 
B.S., 1952, M.S., 1970, Iowa State 
WEBER, THOMAS A., Associate Professor of 
Physics 
B.S., 1956, De Paul; Ph.D., 1961, NotreDame 
WEBER, W. WAYNE, Instructor ln Industrial 
Education 
B.S., 1968, M.S., 1970, Iowa State 
WEBSTER, HENRY H., Professor of Forestry 
and Head of the Department 
B.S., 1952, State University of New York 
(Syracuse); M.F., 1956, Ph.D., 1960,Michigan 
WECHSLER, LORRAINE, Instructor in Jour-
nalism and Mass Communication 
B.A., 1946, Hunter; M.S., 1947, M.A., 1952, 
Columbia 
WECHSLER, MONROE S., Professor of Metal-
lurgy and Chairman of the Department 
B.S., 1944, City College of New York; A.M., 
1950, Ph.D., 1953, Columbia 
WEDIN, WALTER F., Professor of Agronomy 
B.S., 1950, M.S., 1951, Ph.D., 1953, Wisconsin 
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WEDMAN, E. EDWARD, Professor of Veteri-
nary Microbiology and Preventive Medicine; 
Associate Director, Veterinary Medical Re-
search Institute 
D.V.M., 1945, Kansas State; M.P.H., 1956, 
Ph.D., 1964, Minnesota 
WEIGLE, JACK L., Associate Professor of Hor-
ticulture 
B.S., 1950, M.S., 1954, Purdue; Ph.D., 1956, 
Michigan State 
WEISS, EDWARD W., Associate; Producer, 
WOI-TV 
B.S., 1948, M.S., 1949, Columbia College 
WEISS, HARRY J., Professor of Engineering 
Mechanics and Head of the Department; Pro-
fessor of Mathematics 
B.S., 1947, M.S., 1949, D.Sc., 1951, Carnegie 
Institute of Technology 
WELLER, MILTON W., Professor of Zoology 
and Entomology 
A.B., 1951, M.A., 1954, Ph.D., 1956, Missouri 
WELLS, HELEN L., Associate Professor of 
Famlly Environment 
B.S.H.E., 1943, M.S., 1952, B.A., 1961, Ar-
kansas; Ph.D., 1958, Cornell 
WELSHONS, WILLIAM J., Professor of Genet;.. 
ics and Head of the Department 
A.B., 1949, M.A., 1952, Ph.D., 1954, Cali-
fornia 
WEL THA, DAVID A., Assistant Professor of 
Family Environment 
B.A., 1954, St. Olaf; M.A., 1957, Northern 
Iowa,· Ph.D., 1969, Iowa State 
WENDELL, DENNIS C., Instructor; Cataloger, 
Library 
B.S., 1967, Iowa State; M.S., 1969, Iowa 
WESSEL, ROBERT 1., Associate Professor of 
Political Science 
B.S., 1953, M.S., 1961, Iowa State 
WEST, THOMAS F., Associate; Engineering 
Test Supervisor, \VOI-TV 
WHEELESS, DOUGLAS C., Capt., USA, As-
sistant Professor of Mllitary Science 
B.S., 1966, North Georgia 
WHEELOCK, THOMAS D., Professor ofChemi-
cal Engineering 
B.S., 1949, Ph.D., 1958, Iowa State 
WHI<;TSTONE, ESTHER L., Associate Profes-
sor, 4-H and Youth Programs, Cooperative 
I.-;xtension Service 
B.S., 1932, M.S., 1945, Iowa State 
80 Faculty 
WHIGHAM, D. KEITH, lnstructorinAgronomy; 
Instructor in Farm Operation 
B.S., 1966, M.S., 1969, Iowa State 
WHITAKER, FAYE P., Instructor in English 
A.B., 1963, Lakeland; M.A., 1965, Western 
Michigan 
WHITAKER, JAMES W., Associate Professor 
of History 
B.A., 1960, Oberlin; M.S., 1962, Ph.D., 1965, 
Wisconsin 
WHITE, BERNARD J., Assistant Professor of 
Biochemistry 
B.S., 1958, Portland; M.A., 1961, Ph.D., 1963, 
Oregon 
WHITE, GARY C., Associate Professor of Music 
B.M.E., 1959, B.M., 1961, M.M, 1964, Kansas; 
Ph.D., 1969, Michigan State 
WHITE, MICHAEL W., Instructor in Mathe-
matics 
B.S., 1966, M.S., 1970, Iowa State 
WHITMER, JOHN M., JR., Assistant Professor 
of Political Science 
B.A., 1957, Wisconsin; M.A., 1959, Iowa 
WHITMORE, RAY E., Associate, Animal Sci-
ence; Associate, Dairy Science 
B.S., 1958, Iowa State 
WICKERSHAM, THOMAS W., Associate Pro-
fessor of Animal Science 
B.S., 1941, MS., 1954, Iowa State 
WIENAND, MARY CATHERINE, Instructor 
in English 
B.A., 1964, M.A., 1966, Colorado State 
WIENER, MERLE. 0., Associate Professor of 
Education 
B.S., 1938, Northern Iowa; M.S., 1950, Iowa 
State 
WIGGINS, CHARLES W., Associate Professor 
of Political Science 
B.A., 1959, Iowa; M.A., 1963, Ph.D., 1964, 
Washington (St. Louis) 
WIJTING, JAN P., Assistant Professor of Psy-
chology 
B.A., 1966, Bradley; Ph.D., 1970, Bowling 
Green 
WIKSELL, JOANNE C., Instructor in Family 
Environment 
B.S., 1969, M.S., 1970, Iowa State 
WILCOX, LESLIE D., Assistant Professor of 
Sociology 
B.A., 1958, Seattle Pacific; M.S., 1965, Ph.D., 
1968, Colorado State 
WILDER, DAVID R., Professor of Ceramic En-
gineering and Head of the Department 
B.S., 1951, M.S., 1952, Ph.D., 1958, Iowa 
State 
WILDMAN, RUTH B., Assistant Professor of 
Botany 
A.B., 1946, Mount Holyoke; M.S., 1947, Il-
linois; Ph.D., 1969, Iowa State 
WILDMAN, WILLIAM C., Professor of Chem-
istry 
A.B., 1943, DePauw; M.S., 1947, Ph.D., 1949, 
Illinois 
WILHELM, HARLEY A., Professor of Chem-
istry; Professor of Metallurgy; Principal Sci-
entist of the Institute for Atomic Research 
A.B., 1923, LL.D., 1961, Drake; Ph.D., 1931, 
Iowa State 
WILL, WALTER E.S., Instructor in Mathe-
matics 
B.S., 1962, M.S., 1966, North Dakota 
WILLETT, RICHARD M., Associate Professor 
of Electrical Engineering 
B.A., 1951, Iowa; M.S., 1956, Ph.D., 1966, 
Iowa State 
WILLHAM, RICHARD L., Associate Professor 
of Animal Science 
B.S., 1954, Oklahoma State; M.S., 1955, Ph.D., 
1960, Iowa State 
WILLIAMS, DALE R., Associate Professor; As-
sociate Editor, Radio-Television, Cooperative 
Extension Service 
B.S., 1939, Iowa State 
WILLIAMS, DANIEL E., Associate; Assistant 
to Division Chief, Institute for Atomic Re-
search; Assistant to Chairman, Metallurgy 
B.S., 1953, Missourt Valley; M.S., 1961, Iowa 
State 
WILLIAMS, DAVID B., Instructor in Animal 
Science 
B.S., 1966, M.S., 1968, Kentucky 
WILLIAMS, ELSIE K., Assistant Professor of 
Textiles and Clothing 
B.S., 1942, Kirksville State Teachers; M.S., 
1954, Iowa State 
WILLIAMS, FRED D., Associate Professor of 
Bacteriology 
B.A., 1960, M.S., 1962, Ph.D., 1964., Rutgers 
WILLIAMS, STANLEY A., Associate Professor 
of Physics 
A.B., 1954, Nebraska Wesleyan; Ph.D., 1962, 
Rensselaer 
WILLIS, FRANKLIN E., Maj., USAF, Assistant 
Professor of Air Force Aerospace Studies 
B.S., 1955, Minnesota; M.S., 1964, Tennessee 
WILLRICH, TED L., Professor of Agricultural 
Engineering 
B.S., 1949, Ph.D., 1961, Iowa State; M.S., 
1952, Oklahoma A and M 
WILSON, FRANK L., Assistant Professor of 
PoHtical Science 
B.A., 1964, M.A., 1965, Ph.D., 1969, Cali-
fornia (Los Angeles) 
WILSON, GEORGE P., JR., ProfessorofSpeech; 
Professor in Charge of Telecommunicative 
Arts 
A.B., 1939, Guilford; M.A., 1941, North Car-
olina; Ph.D., 1958, Columbia 
WILSON, RICHARD A., Instructor in Edu-
cation 
B.S., 1960, M.S., 1968, Iowa State 
WILT, ALAN F., Assistant Professor of History 
B.A., 1959, DePauw; M.A., 1960, Ph.D., 1969, 
Michigan 
WINAKOR, T. GEITEL, Professor of Textiles 
and Clothing 
A.B., 1950, Illinois; M.S., 1951, Drexel; Ph.D., 
1960, Iowa State 
WINDSOR, ELIZABETH A., Associate Profes-
sor; Head, Reference Department, Library 
A.B., 1931, B.S., 1932, M.S., 1938, Illinois 
WING, LARRY D., Assistant Professor of Zo-
ology and Entomology 
B.S., 1958, M.S., 1963, Ph.D., 1970, Idaho 
WINKELMANN, DONALD, Professor of Eco-
nomics 
B.S., 1953, M.A., 1958, Nebraska; Ph.D., 
1963, Minnesota 
WINN, ROBERT E., Capt., USA, Assistant 
Professor of Military Science 
B.B.A., 1964, West Texas State 
WINTERBOER, RONALD D., InstructorinEco-
nomics 
B.S., 1969, Iowa State 
WISHART, DONALD J., Associate; Assistant 
Editor, Cooperative Extension Service 
B.S., 1962, M.S., 1969, Iowa State 
WISNER, ROBERT N., Assistant Professor of 
Economics 
B.S., 1962, M.S., 1964, Michigan State; Ph.D., 
196 7, Tennessee 
WOHN, FRED K., AssistantProfessorofPhyslcs 
B.S., 1962, Louisiana State; M.S., 1964, Ph.D., 
1967, Indiana 
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WOLANSKY, WILLIAM D., Professor-in-
Charge of Industrial Education 
B.S., 1958, Ed.D., 1968, Wayne State,· M.A., 
1962, San Jose State 
WOLINS, LEROY, Professor of Psychology; Pro-
fessor of Statistics 
B.A., 1951, M.A., 1953, Ph.D., 1956, Ohio 
State 
WOOD, DENNIS R., Instructor in Agricultural 
Economics 
B.S., 1969, Iowa State 
WOOLLEY, DONALD G., Professor of Agron-
omy 
B.S., 1951, M.S., 1956, Utah State; Ph.D., 
1959, Iowa State 
WOOTEN, JEAN W., Assistant Professor of 
Botany 
B.S., 1948, North Georgia; M.S., 1966, Ph.D., 
1968, Florida State 
WORCESTER, BRUCE K., Associate, Agron-
omy 
B.S., 1964, Maine; M.S., 1967, Arizona 
WREN, CHERYL A., Instructor In Physical 
Education for Women 
B.S., 1966, Ohio State; M.S., 1969, Eastern 
Michigan 
WRIGHT, CHARLES T., JR., Assistant Pro-
fessor of Computer Science; Senior Systems 
Analyst, Institute for Atomic Research 
B.A., 1963, M.A., 1964, Southern Illinois; 
Ph.D., 1970, Iowa State 
WRIGHT, EARL 0., Associate Professor of 
Food Technology 
B.S., 1941, Wisconsin State; M.S., 1953, Wis-
consin 
WRIGHT, FRED M., Professor of Mathematics 
B.A., 1944, Denison; M.S., 1949, Ph.D., 1953, 
Northwestern 
WRIGHT, RICHARD R., Instructor In English 
B.A., 1955, Millikin; M.A., 1956, Southern 
Illinois 
WRIGHT, WALLACE, Professor Emeritus of 
Economics 
A.B., 1919, Dartmouth; M.A., 1924, Ph.D., 
1 930, Stanford 
WUNDER, WILLIAM W., Assistant Professor 
of Animal Science 
B.S., 1958, Iowa State; M.S., 1964, Ph.D., 
1967, Michigan State 
WYATT, WINDOL L., Assistant Professor of 
Agricultural Education 
B.S., 1950, M.S., 1961, Iowa State 
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YARBROUGH, J. PAUL, Assistant Professor 
of Journalism and Mass Communication; As-
sistant Professor of Sociology 
B.S., 1960, Georgia; M.S., 1966, Ph.D., 1968, 
Iowa State 
YARGER, DOUGLAS N., Assistant Professor 
of Climatology; Assistant Professor of Mete-
orology; Associate, Institute for Atomic Re-
search 
B.S., 1959, Iowa State; M.S., 1962, Ph.D., 
1967, Arizona 
YATES, NORRIS W., Professor of English 
B.A., 1946, Oregon; M.A., 1947, Wisconsin; 
Ph.D., 1953, New York 
YATES, STANLEY M., Assistant Professor; 
Head, Special Collections Department, Li-
brary 
B.A., 1950, Ohio (Athens); M.A., 1952,Ph.D., 
1961, M.L.S., 1962, Illinois 
YEP, BENJAMIN H., Assistant Professor of 
Sociology 
B.A., 1957, Ohio Wesleyan; M.A., 1960, Ph.D., 
1970, Michigan State 
YEP, JACQUELYN A., Assistant Professor 
of Textiles and Clothing 
B.S., 1968, New York State (Plattsburgh); 
M.A., 1969, Michigan State 
YODER, MARGARET K., Associate Professor; 
Associate State Leader, Home Economics 
Programs, Cooperative Extension Service 
B.S., 1940, McPherson; M.S., 1946, Iowa State 
YOESTING, DEAN R., Assistant Professor of 
Sociology; Assistant Professor of Forestry 
B.S., 1961, M.S., 1963, Ohio State; Ph.D., 
196 7, Wisconsin 
YOUNG, BING-LIN, Assistant Professor of 
Physics 
B.S., 1959, National Taiwan (China); Ph.D., 
1966, Minnesota 
YOUNG, DONALD F., ProfessorofEngineering 
Mechanics 
B.S., 1951, M.S., 1952, Ph.D., 1956, Iowa 
State 
YOUNG, EDMUND R., III, Assistant Profes-
sor of Architecture 
B.Arch., 1949,M.Arch., 1962, OklahomaState 
YOUNG, JAMES C., Assistant Professor of 
Civil Engineering 
B.S., 1963, M.S., 1964, New Mexico State; 
Ph.D., 1968, Stanford 
YOUNG, JERRY W., Associate Professor of 
Animal Science; Associate Professor of Dairy 
Science; Associate Professor of Biochemistry 
B.S., 1957, Berry; M.S., 1959, Ph.D., 1963, 
North Carolina State 
YOUNGBERG, IVAN G., Instructor in Poll .. 
tical Science; Instructor in Education 
B.S., 1962, M.A., 1966, Western Illinois 
ZAFFARANO, DANIEL J., ProfessorofPhysics 
and Chairman of the Department; Distin-
guished Professor in Sciences and Humanities 
B.S., 1939, Case; M.S., 1948, Ph.D., 1949, 
Indiana 
ZARING, JANE T., Instructor in Geography 
B.A., 1959, University College (London); 
M.A., 1968, Indiana 
ZARING, PHILIP B., Assistant Professor of 
History 
B.A., 1955, Indiana; M.A., 1959, Ph.D., 1966, 
Yale 
ZBARACKI, RICHARD J., Associate Professor 
of English; Associate Professor of Education 
B.A., 1953, St. Thomas; M.A., 1954, North-
western; Ph.D., 1970, Nebraska 
ZIMMERLI, DANA W., Instructor in Electrical 
Engineering 
B.S., 1963, Morningside; M.S., 1967, Iowa 
State 
ZIMMERMAN, DEAN R., Associate Professor 
of Animal Science 
B.S., 1954, Ph.D., 1960, Iowa State 
ZIMMERMAN, KAREN W., Assistant Professor 
of Home Economics Education 
B.S., 1964, M.S., 1968, Ph.D., 1970, Iowa 
State 
ZIMMERMANN, WILLIAM J., ProfessorofVet-
erinary Pathology, Veterinary Medical Re-
search Institute 
B.S., 1947, Mankato State Teachers; M.S., 
1952, Ph.D., 1955, Iowa State 
ZINGG, ROY J., Associate Professor of Elec-
trical Engineering; Associate Professor of 
Computer Science 
B.S., 1958, M.S., 1961, Ph.D., 1968, Iowa 
State 
ZINOBER, PEARL T., Instructor in English 
B.A., 1939, Hunter; M.A., 1970, Iowa State 
ZMOLEK, WILLIAM G., Professor of Animal 
Science 
B.S., 1944, M.S., 1951, Iowa State 
ZOBER, MARTIN, Professor of Industrial Ad-
ministration 
B.A., 1940, M.Litt., 1943, Ph.D., 1950, Pitts-
burgh 
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ZYSKIND, GEORGE, Professor of Statistics 
B.Sc., 1953, McGill (Canada); M.A., 1954, 
Toronto (Canada); Ph.D., 1958, Iowa State 
ZYTOWSKI, DONALD G., Associate Professor 
of Psychology; Assistant Director, Student 
Counseling Service 
A.B., 1952, Harris; M.S., 1957, Ed.D., 1965, 
Washington (St. Louis) 
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UNIVERSITY EXTENSION FIELD OPERATIONS 
CEDAR RAPIDS AREA 
Russell Swenson, Area Extension Director 
Mary F. Baker, Extension Home Economist 
David H. Hammond, Extension Resource De-
velopment Specialist 
Vivan M. Jennings, Extension Crop Production 
Specialist 
Leslie G. Kral, Extension Farm Management 
Specialist 
Norril A. Rogness, Industrial Specialist, C I RAS 
Charlotte S. Young, Extension Consumer and 
Management Specialist 
BENTONCOUNTY,VIDron 
William R. Meigs, Director 
• Elizabeth W. Harrison, Hom~ Economist 
CEDARCOUNTY,Tipton 
Kenneth D. Muller, Director 
IOWA COUNTY, Marengo 
Donald H. Goering, Director 
*Charlotte I. Smith, Assistant 
JOHNSON COUNTY, Iowa City 
Clair E. Hein, Director 
• Martha B. Passmore, Home Economist 
JONES COUNTY, Anamosa 
Joe E. Legg, Director 
*Varlyn D. Fink, 4-H and Youth Leader 
LINN COUNTY, Cedar Rapids 
RichardT. Freeman, Director 
Grace Drenkhahn, Home Economist 
Thomas K. McCormick, 4-H and Youth Leader 
Keith J. Westercamp, Assistant 
WASHINGTON COUNTY. Washington 
James R. Frier, Director 
Julia A. Gamon, Assistant 
COUNCIL BLUFFS AREA 
Robert B. Hegland, Area Extension Director 
R. Lynn Benson, Extension 4-H and Youth 
Leader 
James A. Cook, Extension Horticulture Spe-
cialist 
Donald A. Lusch, Extension 4-H and Youth 
Leader 
• Has multi-county responsibility 
Errol D. Petersen, Extension Farm Manage-
ment Specialist 
Jay A. West, Extension Crop Production Spe-
cialist 
Enid W. Wortman, Extension Consumer and 
Management Specialist 
AUDUBON COUNTY, Audubon 
David C. Fenske, Director 
CASS COUNTY, Atlantic 
A. Daniel Merrick, Director 
*LaVon M. Eblen, Home Economist 
FREMONT COUNTY, Sidney 
Richard M. McClure, Director 
HARRISON COUNTY, Logan 
Gary G. Guge, Director 
MILLS COUNTY, Malvern 
LaVerne C. Obrecht, Director 
• Barbara J. Buffington, Home Economist 
MONTGOMERY COUNTY, Red Oak 
Stanley L. Dunn, Director 
PAGE COUNTY, Clarinda 
Ronald C. Sanson, Director 
• Dorothy T. Keith, Home Economist 
PO'ITAWA'ITAMIE COUNTY, EAST, Oakland 
Donald D. Baker, Director 
PO'ITAWA'ITAMIE COUNTY, WEST, Council 
Bluffs 
J. Clifford Johnson, Director 
• Ardyth M. Gillespie, Home Economist 
Betty Piccolo, Home Economist 
Ralph F. Manning, Jr., 4-H and Youth Leader 
SHELBY COUNTY, Harlan 
Davis W. Dickerson, Director 
*Carolyn A. Carlson, Home Economist 
CRESTON AREA 
James C. Almquist, Area Extension Director 
William R. Baldwin, Extension 4-H and Youth 
Leader 
June E. Bower, Extension Associate, Human 
Development 
Judith S. Carlson, Extension Human Develop-
ment Specialist 
Stanley J. Murdoc~ Extension Crop Production 
Specialist 
Richard J. Nanneman, Extension Resource De-
velopment Specialist 
T. Raymond Powell, Extension Farm Manage-
ment Specialist 
William F. Short, Jr., Extension 4-H and Youth 
Leader 
ADAIR COUNTY, Greenfield 
D. Stephen Cooper, Director 
ADAMS COUNTY, Corning 
James F. Kearns, Director 
CLARKE COUNTY, Osceola 
Bruce B. Berven, Director 
• Lillian K. Price, Home Economist 
DECATUR COUNTY, Leon 
Jerry L. Hall, Director 
MADISON COUNTY, Winterset 
Henry I. Stuchel, Jr., Director 
Linda J. Rohde, Assistant 
RINGGOLD COUNTY, Mount Ayr 
J. Nell Chicken, Director 
TAYLOR COUNTY, Bedford 
Craig D. Elliott, Director 
UNION COUNTY, Creston 
Steve A. Evans, Director 
•Dorothy E. Bartleson, Home Economist 
DAVENPORT AREA 
Richard D. Munster, Area Extension Director 
Ronald D. Irvin, Extension Livestock Produc-
tion Specialist 
D. Elinore Klotz, Extension Human Develop-
ment Specialist 
Robert A. Lyon, Industrial Specialist, C IRAS 
Dale C. Seebach, Extension Farm Manage-
ment Specialist 
Gene B. Vincent, Extension Crop Production 
Specialist 
CLINTON COUNTY, DeWitt 
Norman J. Goodwin, Director 
Helen Whittington, Home Economist 
Jimmy W. Miller, 4-H and Youth Leader 
DES MOINES COUNTY, BurHngton 
James C. Hodges, Director 
•Judith L. Freed, Home Economist 
Vena M. Rossman, Assistant 
HENRY COUNTY, Mount Pleasant 
Richard L. Thuma, .Director 
•Lester D. Schoffelman, 4-H and Youth Leader 
LEE COUNTY, Donnellson 
Robert N. Dowling, Director 
Faculty 85 
Granda B. Holleywell, Home Economist 
John H. Sander, 4-H and Youth Leader 
LOUISA COUNTY, Wapello 
Gaylord D. Elliott, Director 
• Emogene Y. Brown, Home Economist 
MUSCATINE COUNTY, Muscatine 
Eugene Mathern, Director 
*John F. Wanfalt, 4-H and Youth Leader 
SCOTT COUNTY, Davenport 
Donald P. Olson, Director 
• Mabel W. Flint, Home Economist 
Betty Lou Deede, Home Economist 
Bonnie E. Birker, Home Economist 
Raymond E. Wagner, 4-H and Youth Leader 
DES MOINES AREA 
Thomas A. Robb, Area ·Extension Director 
James G. Francis, Extension Resource Develop-
ment Specialist 
Donald M. Gee, Extension Farm Management 
Specialist 
Irma M. Hays, Extension Urban Home Econo-
mist 
Virginia S. Knighton, Extension Consumer and 
Management Specialist 
James Schaaf, Industrial Specialist, CIRAS 
DALLAS COUNTY, Adel 
J. Dwight Brown, Director 
• Ellen R. Thomas, Home Economist 
• Douglas C. Henderson, 4-H and Youth Leader 
GUTHRIE COUNTY, Guthrie Center 
David R. May, Director 
HARDIN COUNTY, Eldora 
James D. Johnson, Director 
JASPER COUNTY, Newton 
Jasper M. Risdal, Director 
Beulah M. Gray, Home Economist 
*Judy L. Rama, 4-H and Youth Leader 
MARSHALL COUNTY, Marshalltown 
Edward E. Neven, Director 
Greta W. Bowers, Home Economist 
*James L .. Agnew, Assistant 
POLK COUNTY, Des Moines 
Grover H. Hahn, Director 
Ober J. Anderson, Associate 
Alice E. (Betty) Smith, Home Economist 
*Mary K. Munson, 4-H and Youth Leader 
Paul D. Walley, Youth Leader 
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POWESHIEK COUNTY, Montezuma 
Charles S. Wengert, Director 
Kathryn S. Werner, Home Economist 
STORY COUNTY, Nevada 
James R. Christy, Director 
• Carol H. Beckm~ Home Economist 
James N eppl, Assistant 
WARREN COUNTY, Indianola 
Marvin L. Smart, Director 
*Bertha Mae Kelly, Home Economist 
DUBUQUE AREA 
Glendon W. Kuiper, Area Extension Director 
L. J. Bodensteiner, Extension Farm Manage-
ment Specialist 
Charles D. Colvin, Extension Resource De-
velopment Specialist 
Wayne P. Dietz, Extension Crop Production 
Specialist 
Banks C. Doggett, Jr., Extension4-H and Youth 
Leader 
Wendell L. Ryder, Extension Livestock Pro-
duction Specialist 
ALLAMAKEE COUNTY, Waukon 
E. Lee G ruenhaupt, Director 
CLAYTON COUNTY, Elkader 
James C. Hosch, Director 
*Mary Jane Blumhagen, Home Economist 
DELl\ WARE COUNTY, Manchester 
Robert E. Hall, Director 
*Marilyn J. Olson, Home Economist 
DUBUQUE COUNTY, Dubuque 
Gerald J. McGrane, Director 
• Beverly A. Stout, Assistant 
Eugene C. Zyzanski, Assistant 
FAYETI'E COUNTY, Fayette 
Melvin C. Wangsness, Director 
*Mary E. Chernesky, Assistant 
HOWARD COUNTY, Cresco 
Robert D. Cole, Director 
*Helen I. Perkins, Home Economist 
JACKSON COUNTY, Maquoketa 
John E. Henderson, Director 
WINNESHIEK COUNTY, Decorah 
John J. Rodecap, Director 
*Richard C. Horne, 4-H and Youth Leader 
• Has multi-county responsibility 
FORT DODGE AREA 
Lloyd M. Reid, Area Extension Director 
Clarence E. Babcock, Extension Crop Produc-
tion Specialist 
Russell L. BreDahl, Extension Livestock Pro-
duction Specialist 
Richard C. Gray, Extension Farm Management 
Specialist 
Clarence E. Rice, Extension Resource Develop-
ment Specialist 
BOONE COUNTY, Boone 
T.N. Nelson, Director 
*Virginia P. Bishop, Home Economist 
•Dean M. King, 4-H and Youth Leader 
CALHOUN COUNTY, Rockwell City 
W. Hal Speers, Director 
*Yvonne W. Thurow, Home Economist 
CARROLL COUNTY, Carroll 
Roland F. Lickteig, Director 
*Bonnie R. Voss, Home Economist 
•w. Robert Millender, 4-H and Youth Leader 
GREENE COUNTY, Jefferson 
Warren D. Raney, Director 
HAMILTON COUNTY. Webster City 
C. Lynn Habben, Director 
*Mae Belle Godown, Home Economist 
*Shirley J. Stakey, 4-H and Youth Leader 
*Joyce C. Lyons, Assistant 
HUMBOLDT COUNTY, Humboldt 
Norman W. Moklestad, Director 
Herbert L. Karcher, Assistant 
POCAHONTAS COUNTY, Pocahontas 
Darrell E. Clark, Director 
WEBSTER COUNTY, Fort Dodge 
Joseph E. Narigon, Director 
*Verla B. Ulish, Home Economist 
Bruce B. Wilde, 4-H and Youth Leader 
Martha M. Jacobson, 4-H and Youth Leader 
WRIGHT COUNTY, Clarion 
Robert F. Bernhardt, Director 
*Geraldine S. Steele, Home Economist 
MASON CITY AREA 
George E. Boehnke, Area Extension Director 
Karl W. Griffith, Extension Livestock Production 
Specialist 1 
Arthur G. Kilbourn, Extension Business Man-
agement Specialist 
James W. Klemme, Industrial Specialist, CIRAS 
Martin T. Poe, Jr., Extension Resource De-
. velopment Specialist 
Dale M. Studt, Extension Crop Production Spe-
cialist 
CERRO GORDO COUNTY, Mason City 
Spencer G. Williams, Director 
Phyllis H. Seymour, Home Economist 
Marcia M. McArthur, 4-H and Youth Leader 
FLOYD COUNTY, Charles City 
Robert P. McCrackin, Director 
• Nancy J. Severtson, Home Economist 
FRANKLIN COUNTY, Hampton 
Alvin M. Andersen, Director 
Sylvia L. Lehman, Assistant 
HANCOCK COUNTY, Garner 
Carl M. Little, Director 
*Elsie Mae Van Wert, Home Economist 
* K. Keith Kimberlin, 4-H and Youth Leader 
MITCHELL COUNTY, Osage 
Edgar W. Dorow, Director 
*:\lay Johnson, 4-H and Youth Leader 
WINNEBAGO COUNTY, Thompson 
Richard \V. Anderson, Director 
WORTH COUNTY, Northwood 
Gene R. :\1cBride, Director 
* F1orence Ferden, Home Economist 
OTTUMWA AREA 
William E. Linstrom, Area Extension Director 
James R. Ahrenholz, Extension Management 
Specialist 
Harold L. Craig, Extension 4-H and Youth 
Leader 
Clifford I. Iverson, Extension Livestock Pro-
duction Specialist 
Allan L. Seim, Extension Crop Production Spe-
cialist 
APPANOOSE COUNTY, Centerville 
Harold D. Holder, Director 
* Inga 0. Eddy, Home Economist 
DAVIS COUNTY, Bloomfield 
William D. Byers, Director 
*Esther L. H ubbartt, Home Economist 
JEFFERSON COUNTY, Fairfield 
Stanley .R. Stover, Director 
KEOKUK COUNTY, Sigourney 
Donald A. Shirk, Director 
* Adelena S. Clark, Home Economist 
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LUCAS COUNTY, Charlton 
Joe D. Miller, Director 
MAHASKA COUNTY, Oskaloosa 
Donald P. Arendt, Director 
*John W. Patterson, 4-H and Youth Leader 
MARION COUNTY, Knoxville 
George F. Peisen, Director 
*Ruth S. Archibald, Home Economist 
MONROE COUNTY, Albia 
Richard R. Johnson, Director 
VAN BUREN COUNTY, Keosauqua 
Melvin h· Powers, Director 
*Edna ~. Morris, Home Economist 
WAPELLO COUNTY, Ottumwa 
Dale M. Uehling, Director 
Joan C. Kinney, Home Economist 
Mary A. Patterson, Home Economist 
WAYNE COUNTY, Corydon 
F. Wayne Hart, Di.rector 
SIOUX CITY AREA 
Roger D. Iverson, Area Extension Director 
Galen R. DeValois, Extension Consumer and 
Management Specialist 
Earl D. Mobley, Extension Livestock Production 
Specialist 
Kyle R. Peterson, Jr., Extension Crop Pro-
duction Specialist 
Larry D. Trede, Extension Farm Management 
Specialist 
CHEROKEE COUNTY, Cherokee 
Forrest J. Kohrt, Director 
*Theda N. Scott, Home Economist 
Vernon E. Rath, Assistant 
CRAWFORD COUNTY, Denison 
Maclyn E. LaRue, Director 
*Norma L. Morgan, Home Economist 
Clarence J. Kortman, Assistant 
IDA COUNTY, Ida Grove 
David L. Hessman, Director 
MONONA COUNTY, Onawa 
Larry D. DuVal, Director 
*Lettie B. Thrift, Home Economist 
PL YMOUI'H COUNTY, LeMars 
Lyle R. Mackey, Director 
Ardyce F. Roehr, 4-H and Youth Leader 
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SAC COUNTY, Sac City 
Kenneth R. Littlefield, Director 
H. ElJzabeth Block, Home Economist 
*F1oyd Schnirrlng, 4-H and Youth Leader 
WOODBURY COUNTY, Sioux City 
Bruce W. Marcue, Director 
Mary M. Cable, Home Economist 
Ronald G. Karnatz, Assistant 
... Kathleen F. Schmit, Assistant 
Sharon M. Wedberg, Assistant 
SPENCER AREA 
W. John Johnson, Jr., Area Extension Director 
Dean L. Barnes, Extension Crop Production 
Specialist 
Louie 0. Hansen, Extension Resource Develop-
ment Specialist 
Llnferd C. McGrane, Industrial Specialist, 
CIRAS 
William J. Turner, Extension Farm Manage-
ment Specialist 
BUENA VISTA COUNTY, Storm Lake 
James D. Nuss, Director 
•Gary W. Anderson, 4-H and Youth Leader 
CLAY COUNTY, Spencer 
R. Paul Trinkle, Director 
• Lola A. Robinson, Home Economist 
DICKINSON COUNTY, Spirit Lake 
James A. Yungclas, Jr., Director 
*Richard N. Haack, 4-H and Youth Leader 
EMMET COUNTY, Estherville 
Gene Rullestad, Director 
•June C. Steinborn, Home Economist 
KOSSUTH COUNTY, Algona 
John J. Ley, Director 
*Ruth 0. Patterson, 4-H and Youth Leader 
LYON COUNTY, Rock Rapids 
Roger A. Baldwin, Director 
• Eleanor L. Ladd, Home Economist 
O'BRIEN COUNTY, Primghar 
John H. Longstreet, Director 
*Ethel N. Oldaker, Home Economist 
OSCEOLA COUNTY, Sibley 
Loren J. Bell, Director 
PALO ALTO COUNTY, Emmetsburg 
Harold H. Heykes, Director 
• Margaret D. Pratt, Home Economist 
SIOUX COUNTY, Orange City 
Maurice E. Eldridge, Director 
•Gary L. Bredensteiner, 4-H and Youth Leader 
WATERLOO AREA 
Alvin T. Goettsch, Area Extension Director 
Kay A. Connelly, Extension Crop Production 
Specialist 
Eldon J. Hans, Extension Livestock Produc-
tion Specialist 
Philip P. Hufferd, Extension Farm Manage-
ment Specialist 
BLACK HAWK COUNTY, Waterloo 
William D. Davidson, Director 
Ruth C. Murphy, Home Economist 
Robert D. Engle, 4-H and Youth Leader 
George J. Oster, Assistant 
BREMER COUNTY, Tripoli 
Dale G. Shires, Director 
BUCHANAN COUNTY, Independence 
Jay I. Partridge, Director 
BUTLER COUNTY, Allison 
Larry E. Loenser, Director 
CHICKASAW COUNTY, New Hampton 
Gerald K. Anderson, Director 
*Marilyn M. Kirchner, Home Economist 
GRUNDY COUNTY, Grundy Center 
Everett D. Halstead, Director 
•Genevieve Craven, Home Economist 
*Harold E. Wagner, 4-H and Youth Leader 
TAMA COUNTY, Toledo 
G. Gress Rogers, Director ~ 
Mina S. Olin, Home Economist 
• Has multi-county responsibility 
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CENTER FOR INDUSTRIAL RESEARCH AND SERVICE 
HEADQUARTERS STAFF 
Waldo Wegner, Director 
Lloyd E. Anderson, Industrial Specialist 
William R. Berkland, Assistant Extension Ed-
itor, CIRAS and Engineering Extension 
Robert B. Boyd, Industrial Specialist 
Donald I. McKeown, Technical Director, Pro-
fessional Development Service Center 
Lynn D. Richardson, Industrial Specialist 
Edward 0. Sealine, Industri(!l Specialist 
Robert W. Shearer, Industrial Specialist 
Blaine F. Vandeventer, Staff Engineer 
John H. Wessman, Industrial Specialist 
FIELD STAFF 
Dwayne D. Dygert, Industrial Specialist, Cres-
ton and Council Bluffs Areas 
James W. Klemme, Industrial Speclallst, Mason 
City, Dubuque and Waterloo Areas 
Robert A. Lyon, Industrial Specialist, Daven-
port Area 
Linferd C. McGrane, Industrial Specialist, Spen-
cer, Sioux City and Fort Dodge Areas 
Norril A. Rogn·ess, Industrial Specialist, Cedar 
Rapids antttumwa Areas 
James M. S aaf, Industrial Specialist, Des 
Moines A a 
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Iowa State University was one of the earliest institutions established in the movemen~ to 
create an educational system uniquely suited to American democratic philosophy. 
It was chartered by the Iowa (;eneral Assembly in 1858. Four years later the national 
"people's college" movement was underwritten by the l\lorrill Land-Grant Act. The act made 
federal lands available for sale to endow colleges whose aim was to promote "liberal and 
practical education .. .in the several pursuits and professions of life." 
Originally these colleges were primarily concerned with subjects relating to agricultural 
and industrial pursuits. Thus this institution was chartered as the "Iowa Agricultural College," 
and in 1896 was given the more inclusive name, "Iowa State College of Agriculture and Me-
chanic Arts." In those beginning years it established a national-and in many cases inter-
national-reputation in the areas of agriculture, veterinary medicine, home economics, and 
engineering. 
Adapting land-grant philosophy to the changing needs of the twentieth century, Iowa State 
has maintained its preeminence in these areas, but has broadened and strengthened its work 
in other areas, to the point that its largest enrollment now is in J.he sciences and humanities. 
Increasing numbers of students find in the broad-based cukriculum of Iowa State oppor-
tunities to specialize in excellent programs of science and technology, and to acquire a broad 
general background of education in the "liberal arts" tradition. 
THE DEVELOPMENT OF THE UNIVERSITY 
Iowa was the first state to accept the terms of the Morrill Land-Grant Act. In March, 
1863, the General Assembly awarded Iowa's grant to the recently chartered institution at 
Ames. The school opened its doors to a preparatory class in the fall of 1868. Instruction at the 
college level began the following March. A class of 26 was graduated at the first commence-
ment in 1872. In the 12 months ending July 1, 1970, there were 3,803 baccalaureate or ad-
vanced degrees awarded, plus 154 certificates for special programs. 
Iowa State pioneered in the establishment of agricultural curricula, was the first state 
institution to found a veterinary school, and helped move engineering from a small and narrow 
I 
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profession to its present key position in our industrialized society. The basic sciences were 
emphasized. Coeducational from its beginning, Iowa State took leadership in domestic economy 
(later to become home economics). 
Graduate study was offered almost as soon as classes began, and the first graduate de-
gree was conferred in 1877. Experimentation and research also started early, first in agricul-
ture and shortly thereafter in home economics, engineering, science, and veterinary medicine. 
Iowa State shared the conviction with other land-grant institutions that all people should 
have access to the ideas and knowledge of the campus. By 1870 it was holding educational 
institutes in various Iowa towns. In 1903 Iowa State set the pattern of county cooperative ex-
tension as it is conducted now throughout the United States. 
Iowa State's program became that of a university with special teaching responsibility in 
science and technology, an extension education program throughout the state, and extensive 
research Interests to advance the frontiers of learning. 
Since 1959 it has been known as Iowa State University of Science and Technology. 
ACCREDITATION, SESSIONS AND ENROLLMENT 
The Unlvefsity is fully accredited by the North Central Association of Colleges and Sec-
ondary Schools, and is a member of the Association of American Universities. 
Instruction is offered throughout the year, divided into 4 quarters of approximately 11 
weeks each. Most undergraduates attend 3 quarters, September to June, but an increasing 
number are taking advantage of the summer program. 
In 1970 Iowa State had an enrollment of 19,620 and a faculty which numbered approxi-
mately 1,900. 
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CURRICULA AND PROGRAMS 
The University is organized into seven colleges. The main academic programs of each 
are listed below, together with the degrees or certificates awarded upon completion. In many 
cases, ,.certain majors, options, or electives allow for increased specialization within the pro-
grams. Programs which are administered jointly by two colleges are listed within each college. 
The technical institute programs are administered by the appropriate colleges. 
COLLEGE OF AGRICULTURE 
Leading to the degree Bachelor of Science: 
Agricultural Business 
Agricultural Communication 
Agricultural Education 
Agricultural Engineering 
Agronomy 
Animal Science 
Biometry 
Dairy Science 
Entomology 
Farm Operation 
Fisheries and Wildlife Biology 
Food Technology 
Forestry 
Horticulture 
Landscape Architecture 
Outdoor Resource Development 
Plant Pathology 
Poultry Science 
Public Service and Administration 
in Agriculture 
Urban Planning 
Leading to. a certificate in technical agficulture: 
Agricultural Business 
Agronomy 
Animal Science 
Leading to a certificate of completion: 
Winter Quarter Program in Farm Operation 
COLLEGE OF EDUCATION 
Leading to the degree Bachelor of Science: 
Elementary Education 
Industrial Education 
Dairy Science 
Farm Operation 
Horticulture 
Leading to the Iowa professional teaching certificate: 
Agricultural Education 
Art 
Biology 
Chemistry 
Earth Science 
Elementary Education 
English 
Foreign Languages 
General Science 
Home Economics Education 
COLLEGE OF ENGINEERING 
Leading to the degree Bachelor of Science: 
Aerospace Engineering 
Agricultural Engineering 
Construction Engineering 
Ceramic Engineering 
Chemical Engineering 
Civil Engineering 
Industrial Education 
Journalism 
Mathematics 
Music 
Nursery School-Kindergarten 
Physical Education for Men 
Physical Education for Women 
Physics 
Safety Education 
Social Studies 
Speech 
Electrical Engineering 
Engineering Operations 
Engineering Science 
Industrial Engineering 
Mechanical Engineering 
Metallurgy 
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Leading to the degree Bachelor of Arts: 
Architecture 
COLLEGE OF HOME ECONOMICS 
Leading to the degree Bachelor of Science: 
Applied Art 
Child Development 
Family Environment 
Food and Nutrition 
Home Economics Education 
Home Economics 
Home Economics Journalism 
Institution Management 
Physical Education for Women 
Textiles and Clothing 
COLLEGE OF SCIENCES AND HUMANITIES 
Leading to the degree Bachelor of Science: 
Anthropology English 
Bacteriology French 
Biochemistry Geology 
Biology German 
Biophysics History 
Botany Industrial Administration 
Chemistry Mathematics 
Computer Science Metallurgy 
Distributed Studies Meteorology 
Earth Science Music 
Economics Naval Science 
Philosophy 
COLLEGE OF VETERINARY MEDICINE 
Leading to the degree Doctor of Veterinary Medicine: 
Veterinary Medicine 
TECHNICAL INSTITUTES 
Leading to the associate diploma: 
Food Service Management 
Physical Education for Men 
Physical Education for Women 
Physics 
Political Science 
Psychology 
Russian 
Sociology 
Spanish 
Speech 
Statistics 
Science Journalism 
Zoology 
Engineering Technologies (Chemical Industries, Construction, Electronics, Mechanical) 
GRADUATE COLLEGE 
The Graduate College confers the degrees master of architecture, master of arts, master 
of education, master of engineering, master of forestry, master of landscape architecture, 
master of science, and doctor of philosophy. 
SPECIAL PROGRAMS 
-Military training is offered through three separate ROTC programs-the Army, Navy 
and Air Force. Training is on an elective basis. A student who completes a program of four 
years may be commissioned as a military officer. 
-Inter-institutional programs offer students the opportunity of completing two years of 
study in another institution, then completing the last two years at Iowa State without the 
formality of transferring. Several such programs are offered by the College of Home Economics. 
-Dual degree programs allow students who complete the first three years in certain cur-
ricula at Iowa State and who satisfactorily complete the first year in a recognized medical, 
dental, veterinary medical, or law curriculum to be awarded the degree bachelor of science 
from Iowa State. 
-The Iowa Lakeside Laboratory at Lake Okoboji offers two terms of five weeks each 
in June, July, and August. A cooperative program in teaching and research, this summer lab-
oratory for the biological sciences is sponsored by Iowa State University, the University of 
Northern Iowa, and the University of Iowa. 
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RESEARCH AND SERVICE AGENCIES 
Research plays a large role at Iowa State. Most faculty members engage in research 
pursuits a)Vi\rell as teaching. Graduate students, and in some cases undergraduates, receive 
the stil1'1lliation which comes from being a part of the never-ending search for new knowledge. 
The awareness of new developments and new ideas pervades the campus. 
A year's operating budget for all research at the University is approximately $30 million, 
much of it from contracts or grants involving the federal government and industry. 
As part of its total program the University also operates extension services, special lab-
oratories, and institutes. 
AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
Floyd Andre, Ph.D., Director 
John P. Mahlstede, Ph. D., Associate Director 
Solon A. Ewing, Ph.D., Assistant Director 
Helen LeB. Hilton, Ph.D., Assistant Director 
Agricultural research at Iowa State traces its history to the beginning of the University, 
when the original farm provided an opportunity for research with livestock, crops, and hor-
ticultural material. The Hatch Act, passed by Congress in 1887, gave federal support to agri-
cultural investigations; the formal beginning of the Agriculture and Home Economics Experi-
ment Station dates from that time. Additional federal, state, and private support enabled the 
Station to reach its present program in both basic and applied research. 
In addition to the main station at Ames, experimental work is conducted at a number of 
outlying farms and in the fields of many farmer cooperators throughout the state. These experi-
mental areas have been selected to represent specific soU types of the state where special 
problems can be studied on a local basis. 
Part of the unusual efficiency of Iowa farmers can be credited to research findings from 
the Agriculture and Home Economics Experiment Station. 
Currently research is being conducted in: 
agricultural bacteriology 
agricultural education 
agricultural engineering 
agricultural journalism 
agricultural statistics 
agronomy 
animal science 
biochemistry 
economics 
entomology 
fisheries and wildlife biology 
food technology 
forestry 
genetics 
home economics 
horticulture 
plant pathology 
poultry science 
sociology 
ENGINEERING RESEARCH INSTITUTE 
David R. Boylan, Ph.D., Director 
Organized in 1904 to conduct investigations on engineering problems and to promote 
industrial development of the state, the Engineering Research Institute is the research arm 
of the College of Engineering and undertakes research in fields involving all of its academic 
departments. 
Major research personnel of the Institute are also active in teaching, and a large portion 
of the research activity is related directly to graduate instruction and training. Research pro-
jects are generally initiated and supervised by the staff. 
96 The University 
Research is funded by state appropriations and by industrial and governmental grants and 
contracts. 
Major research programs include: 
agricultural product utilization 
process chemistry 
ceramic materials 
power systems analysis 
automatic navigation and control 
computers 
solid-state devices 
gas dynamics 
fluid mechanics 
highway materials 
turbomachinery 
sanitary engineering 
soils and structures 
biomedical engineering 
microwave propogation 
water resources 
( 
Major laboratories are maintained for electron microscopy, low-turbulence aerodynamics 
and heat transfer, bituminous materials, sanitary engineering, soils, structures, turbomachinery 
research, computers, radio astronomy, and high-voltage photoelasticity. 
Facilities include aerodynamic shock tubes, low and high-speed wind tunnels, chemical 
process pilot plants, x-ray and infrared spectrometers, and analog and digital computers. 
Technical service groups include machine shops, an electronics shop, an analytical lab-
oratory, equipment inventory, and an editorial service. 
A brochure describing current research programs is published annually. A copy may be 
obtained by writing to the Engineering Research Institute, 104 Marston Hall. 
HOME ECONOMICS RESEARCH INSTITUTE 
Helen LeB. Hilton, Ph.D., Director 
The Home Economics Research Institute, established in 1966, operates as a part of the 
College of Home Economics. Objectives of the research are coordinated with those of the resi-
dent instruction and extension programs in home economics with emphasis on the family, edu-
cation for effective family living, and provision of goods and services needed by individuals 
and families. 
Research in home economics is administered by the Institute or the Agriculture and Home 
Economics Experiment Station. 
Research is conducted in the fields of applied art, child development, family environment, 
food science, home economics education, institution management, nutrition, textiles and cloth-
ing, and physical education for women. 
-SCIENCES AND HUMANITIES RESEARCH INSTITUTE 
Chalmer J. Roy, Ph.D., Director 
The College of Sciences and Humanities sponsors and administers research programs 
through the Sciences and Humanities Research Institute. The primary objective is to encourage 
basic research which can provide knowledge to aid in the solution of industrial, social, and 
agricultural problems in Iowa. The Institute works closely with other campus research agencies. 
Research is conducted in the fields of: 
anthropology 
bacteriology 
biochemistry 
biology 
biophysics 
botany 
cell biology 
chemistry 
computer science 
earth science 
economics 
English 
foreign languages 
geology 
history 
industrial administration 
mathematics 
metallurgy 
meteorology 
music 
philosophy 
physics 
political science 
psychology 
sociology 
speech 
statistics 
zoology 
INSTITUTE FOR ATOMIC RESEARCH 
RobertS. Hansen, Ph. D., Director 
Velmer A. Fassel, Ph. D., Deputy Director 
Adolf F. Voigt, Ph.D., Assistant Director 
During World War II, a small group of scientists and coworkers at Iowa State played a 
very important role in the atomic energy program. Through their efforts, a process was de-
veloped and demonstrated for making high purity uranium metal. Before the process was 
turned over to industry, over 2,000,000 pounds of uranium metal were produced on campus 
in a temporary building. Shortly after World War I I, Major General Leslie R. Groves presented 
the Ames project employees with the Army-Navy "E" award for excellence in industrial pro-
duction of a vital war material. 
In order that the program of the University in this field might be carried forward ~peace 
time, the Iowa State University Institute for Atomic Research was authorized by the'\..Jowa 
State Board of Regents on Nov. 1, 1945. 
The objective of the Institute is to develop the peace time uses of atomic energy and the 
by-products from it. Specifically, its purposes are: 
.. 
•To build and maintain a strong group of scientists working in the fundamental phases 
of physics and chemistry as they apply to nuclear processes and to develop_ the aspects 
of physics, chemistry, metallurgy, and engineering which are naturally associated with 
these fields. 
• 
•To have available on the campus a group of experts in these newer developments so 
other members of the faculty can consult them concerning the application of these new 
tools to their own problems. 
•To encourage cooperation and coordination in this type of research work on the campus 
on a voluntary basis. Particular emphasis is placed on borderline fields between the sev-
eral sciences where expert advice is needed from several different fields. 
•To carry out research whereby graduate students may obtain the specialized knowledge 
and skills which they will need in order to do independent research in these fields. The 
formal course work is given and degrees awarded through the several departments and 
colleges. 
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AMES LABORATORY OF THE UNITED STATES 
ATOMIC ENERGY COMMISSION 
RobertS. Hansen, Ph.D., Director 
Velmer A. Fassel, Ph.D., Deputy Director 
Adolf F. Voigt, Ph.D., Assistant Director 
George Burnet, Ph.D., Division Chief in Chemical Engineering 
John D. Corbett, Ph. D., Division Chief in Chemistry 
Clair G. Maple, Ph.D., Division Chief in Mathematics and Computer Science 
Adolf F. Voigt, Ph.D., Chief, Reactor Division 
Monroe S. Wechsler, Ph.D., Division Chief in Metallurgy 
D.R. Wilder, Ph.D., Division Chief in Ceramic and Mechanical Engineering 
D.J. Zaffarano, Ph.D., Division Chief in Physics 
Due to the outstanding record of achievement made by the Iowa State project during the 
war years, the Atomic Energy Commission decided to continue this program of research in the 
nuclear and associated fields at Iowa State University in the postwar period. Accordingly, it 
established on the campus one of its major research centers known as the Ames Laboratory of 
the Atomic Energy Commission. This Laboratory specializes in the basic and pioneering types 
of research necessary to the development of the fields associated with atomic energy. 
The University has leased to the Atomic Energy Commission areas on campus for the 
Metallurgy, Research, and Metals Development Buildings and the Ames Laboratory Research 
Reactor. Because virtually all of the work done is of a fundamental and basic nature, which is 
not classified, results of the research normally are published in the scientific journals. The 
Laboratory also provides research opportunities for several hundred graduate students and 
part-time work for a number of advanced undergraduate students. 
VETERINARY MEDICAL RESEARCH INSTITUTE 
Ralph L. Kitchell, D.V.M., Ph.D., Director 
E. Edward Wedman, D.V.M., Ph.D., Associate Director 
The Veterinary Medical Research Institute is a multi-discipline institute with a respon-
sibility to conduct research and offer research training in comparative medicine. Research and 
research training are conducted in the areas of infectious diseases of animal and man as well 
as in basic biology. 
The Veterinary Medical Research Institute occupies land adjacent to the campus proper. 
It has a complement of research laboratories and large and small animal isolation units. Ex-
perimental animals of a specialized nature are produced at the Institute for research and 
research training purposes. 
The Institute includes 12 professional faculty members with specialized training in the 
fields of parasitology, epidemiology, microbiology, pathology, physiology, and biochemistry and 
their supporting staff. 
No graduate courses are offered by the Institute; however, faculty members hold academic 
appointments in the departments of the University and memberships in the Graduate College. 
This arrangement allows the faculty to advise graduate students and to offer research training 
opportunities through predoctoral, postdoctoral, and visiting scientist training programs. 
The faculty of the Institute also participates in the instructional programs of the Univer-
sity by assisting the academic departments in their course offerings. 
WATER RESOURCES RESEARCH INSTITUTE 
Don Kirkham, Ph.D., Director 
Kenneth J. Frey, Ph.D., Administrative Adviser 
This institute receives money and recommends its allocation for research in all aspects 
of water resources. The institute has been designated by the United States Department of 
the Interior to receive funds for the State of Iowa under Public Law 88-379, the Water Re-
sources Research Act of 1964. 
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COMPUTATION CENTER 
Clair G. Maple, D.Sc., Director 
Robert M. Stewart, Ph.D., Associate Director 
Dale Grosvenor, Ph. D., Assistant Director 
C. C. Mosier, B.S., Assistant Director 
The Computation Center was organized in 1962 to provide an all-University computing 
service and a centralized facility for research and education in the computer sciences. 
University staff members and students having problems suited for digital computation can 
use the computing service as well as a consulting service. The Center maintains a variety of 
computing facilities ranging from punch card equipment through large scale analog and digital 
computers. Peripheral equipment includes an analogue-to-digital conversion system, and a 
digital plotter and several types of remote terminal devices. 
The Center offers short, noncredit courses in computer programming and provides liaison 
for academic departments offering formal courses using the computer. Research encompasses 
numerical mathematics, programming research, digital computer systems, and computer-
assisted instruction. Standardized programs and systems have been developed to support a 
wide range of applied research areas including common statistical packages, linear program-
ming, and selective dissemination of information. 
STATISTICAL LABORATORY 
T.A. Bancroft, Ph.D., Director 
The Statistical Laboratory is a research and service institute which conducts research in 
statistical theory and methodology and promotes and fosters the use of sound statistical meth-
ods in University research. Established in 1933, it was the first statistical center of its kind 
in the United States. 
The Laboratory cooperates closely with research workers in all colleges of the University. 
Staff and facilities are maintained for statistical consulting aid, statistical numerical analysis 
and data processing, sample survey operations, and statistical design and analysis of surveys 
and experiments. Similar consulting aid, research cooperation, and services are extended to 
off-campus groups, other colleges and universities, and civic groups when such activities are 
of mutual benefit or otherwise in the public interest. 
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CENTER FOR AGRICULTURAL AND ECONOMIC DEVELOPMENT 
Earl 0. Heady. Ph.D., Executive Director 
The Center is concerned with the economic, social, and political changes resulting from 
national economic growth and a technological revolution. The transformation of agriculture 
affects not only farm people and rural communities, but people and institutions throughout 
society. 
The Center assists research and educational institutions to understand-and shape-nec-
essary social and economic adjustments. It also concerns its~~f with the. role of U.S. agriculture 
in aiding underdeveloped nations in economic growth and pohtlcal matunty. 
The following are major lines of Center endeavor: 
•Original research as well as the synthesis and interpretation of existing knowledge to 
explain adjustment and development problems facing agriculture and the community 
-and also the alternative policies that can be applied to solve these problems. 
•Cooperative seminars, confeyences, and educational programs with other research and 
educational institutions. i 
•Special programs for major public audiences concerned with an understanding of changes 
implied for agriculture and rural communities. 
• Help to the land-grant universities to modify their organization and programs in order 
to assist people in coping with the rapidly changing needs of the times. 
•Direct educational work with audiences especially selected because of their sensitivity 
to public decision making. The goal here is to give people an understanding so they can 
make intelligent, informed decisions on the problems and public policy alternatives for 
adapting the institutional systems to the changing societal structure. 
The Center holds fact-finding seminars, organizes conferences and workshops, publishes 
reports, and pursues other lines of activity to achieve its objectives. It is supported in part 
by a grant from the \\'. K. Kellogg Foundation. 
INDUSTRIAL RELATIONS CENTER 
Edward B. Jakubauskas, Ph.D., Director 
A growing concern about the social results of an increasing technology led to the estab-
lishment of an Industrial Relations Center at Iowa State by the Board of Regents in June 
1966. 
The central focus of research is upon the behavior of individuals and organizations in an 
employment and labor force relationship. 
The Center provides an interdisciplinary approach to the study of labor market processes, 
utilizing faculty and research assistants from the disciplines of economics, sociology, psychol-
ogy, industrial engineering, and political science. 
Present research activities are concentrated in six major areas: health manpower, occupa-
tional employment forecasting, managerial and leadership studies, manpower program evalua-
tion, collective bargaining and arbitration, and labor force behavioral studies. 
The Industrial Relations Center is funded through grants and contracts from the U.S. 
Department of Labor, the U.S. Office of Education, and a private foundation. The University 
also provides financial support. 
VETERINARY MEDICAL DIAGNOSTIC LABORATORY 
Vaughn A. Seaton, D.V.M., M.S., Head 
~e Veterinary ~~edi~ Diagnostic Laboratory was established in 1947 to provide a facility 
to whtch the Iowa ~rumal mdustry and veterinary medical profession can bring their problems 
for counsel and asststance. Through the Laboratory, the technical and professional assistance 
of the College of Veterinary Medicine can be made available. The Laboratory functions in ali 
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discipline areas of veterinary medicine necessary to provide diagnostic assistance. It is orga-
nized into functioning units of pathology, microbiology, and chemistry-toxicology with all their 
pertinent sub-disciplines. 
The Laboratory is an integral part of the College of Veterinary Medicine and serves as 
a department whose primary function is service. It is a valuable link between the practicing 
veterinarian and the teaching and research staff of the College of Veterinary Medicine and 
through this link many areas of research have been expanded. The Laboratory annually re-
ceives thousands of specimens from all parts of Iowa for examination. It cooperates closely 
with the state and federal disease control and public health agencies on the local, state and 
national levels. 
The Diagnostic Laboratory serves as a teaching laboratory for both undergraduate and 
graduate students in the College of Veterinary Medicine. In this laboratory the students assist 
with field disease problems and receive firsthand information regarding the total disease pic-
ture, including history, symptoms, treatments, postmortem examination, gross and microscopic 
examinations, and a host of diagnostic procedures and techniques in all veterinary medical 
disciplines in the characterization and identification of etiological agents. In addition, the lab-
oratory is engaged in applied research projects concerned with animal disease problems as 
well as new techniques of diagnosis of animal diseases. 
The modern physical plant of the laboratory is equipped with diagnostic and analytical 
facilities and instrumentation used in microbiological, chemical, toxicological, and pathological 
examination. 
102 The University 
UNIVERSITY EXTENSION 
Marvin A Anderson, Ph.D., Dean 
University Extension was established March 1, 1966, by the inclusion in a single admin-
istrative unit of four service groups which had previously operated separately. 
Through the combined University Extension program the total resources of Iowa State 
can be brought to bear on urban and rural problems which result from rapid social and eco-
nomic changes now developing throughout Iowa. 
Iowa State has a long and distinguished history of being of service to the people where 
they work and live. It has pioneered many areas of extension operations. The unified program 
is designed to extend this tradition, and to contribute broadly to the well-being of the citizens 
of the state. 
Included in University Extension are the Cooperative Extension Service in Agriculture and 
Home Economics, Engineering Extension, the Center for Industrial Research and Service, and 
Extension Courses and Conferences. 
Cooperative Extension Service in Agriculture and Home Economics 
Marvin A. Anderson, Ph. D., Director 
Among the programs offered by Cooperative Extension are agricultural production, con-
servation of national resources, efficient marketing and distribution of farm-raised products, 
family living, 4-H club work, youth development, community improvement and resource de-
velopment. 
A central staff, headquartered on the campus, and a field staff with headquarters in every 
county in the state, work with nearly 50,000 local volunteer leaders in carrying out various 
Extension activities. 
The University was charged with its present responsibilities in Cooperative Extension 
by action of the state legislature in 1906. In 1914 Congress passed the Smith-Lever Act which 
provided for Cooperative Extension work in the land-grant college system. The United States 
Department of Agriculture, the University, county governments and local organized groups are 
cooperators in this enterprise. Financial support comes from state, federal, ancf county appro-
priations. 
Engineering Extension 
R.E. Patterson, Jr., B.S., Director 
Established at Iowa State in 1~13 by the Iowa General Assembly, Engineering Extension 
is supported by fees from participants, by state appropriations, and by certain federal funds. 
Engineering Extension conducts noncredit courses throughout the state and offers video-
taped graduate-credit courses taught by faculty members from the College of Engineering. 
Specific programs include: 
•An Engineering Management Institute to assist industry in developing engineering and 
management personnel. 
• Fire extension training for volunteer and paid departments, industrial brigades, and 
fire department officers, instructors, and inspectors. 
•J unior Engineering Technical Societies, which provide insight into engineering and ap-
plied science for students in high schools. 
•Industrial electronics education for industry and others involved in electronic controls 
or appliances. 
•Custodial education to provide assistance to those involved in building maintenance. 
•Civil defense education for elected and appointed city officials and others interested or 
involved with civil defense problems. 
• Engineering courses for all branches of engineering. 
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Center for Industrial Research and Service (CIRAS) 
WaldoW. Wegner, B.S., Director 
CIRAS was established in 1963 to provide a facility on campus to which Iowa industry 
can bring its problems for counsel and assistance. Through the Center, technical and engineer-
ing assistance of Iowa State University and other talents of a wide variety in the state are 
made available to Iowa industry in these ways: 
•Coordination of industrial needs with technical capabilities and the broad range of spec-
ilized industrial talents throughout Iowa. 
•Assistance with special problems facing industry in Iowa by full-time staff employed 
by CIRAS. 
•Publication of information from research and field contacts by CIRAS relating ~s-
trial climate and growth in Iowa. / 
Counseling and information can be provided directly to industry by CIRAS staff, or through 
assistance of other University staff members. Referrals are made to other state agencies, 
private professional organizations, or other colleges in Iowa. 
CIRAS does not duplicate or overlap activities now undertaken by established groups in 
.-. the state. It coordinates and supplements activities of other organizations and performs func-
' tions which cannot easily be undertaken by academically oriented university departments. 
The Center works to provide an integrated research and service function oriented toward in-
dustrial needs. It provides a coordinated approach to the usual industrial problems which 
- contain implications reaching from basic research to the organization, management, and im-
plementation of the results of technical and theoretical discoveries. 
Extension Courses and Conferences 
George H. Ebert, M.S., Leader 
Extension courses, university credit courses, and informal continuing education programs 
are offered as part of the broad educational and service base of the University. 
Economic, technological, and social modifications and changes taking place within our 
society provide the rationale for such programs. The University provides the means whereby 
adult groups can meet to share information and gain knowledge pertaining to problems, sys-
tems, techniques, and research in areas of common interest and concern. 
During the academic year off-campus credit courses are offered at locations throughout 
the state. Academic departments provide University faculty members to teach the credit 
courses offered through University Extension. 
Short courses, conferences, institutes, and workshops comprise a rapidly growing informal 
continuing education phase of Extension Courses and Conferences. t\tore than 30,QQO persons 
attend the 180 programs each year devoted to a wide range of subjects. 
The Office of Extension Courses and Conferences provides assistance in the initiation, 
planning, operation, and administration of off-campus credit courses and other continuing edu-
cation programs. In addition, bulletins and schedules of events are published quarterly. Copies 
may be obtained by writing the Office of Extension Courses and Conferences, Curtiss Hall, 
Iowa State University, Ames, Iowa, 50010. 
An individual, organization, group, or agency interested in participating in such educational 
programs may contact the Office of Extension Courses and Conferences. 
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Arthur M. Gowan, Ph.D., Dean of Admissions and Records 
Fred C. Schlunz, M.S., Associate Dean and Registrar 
Wayne A. DeVaul, B.S., Director of Admissions 
Karsten Smedal, B.S., Associate Director of Admissions 
Maurice Geist, M.A., Associate Director of Admissions 
WilHam Yungclas, B.S., Assistant Director of Admissions 
John V. Sjoblom, M.A., Associate Registrar 
Dean Nelson, M.A, Assistant Registrar 
~ Herman Richtsmeier, M.S., Assistant to the Registrar 
Iowa State University continues its long established policy of admission without regard 
to race, color, creed or national origin. 
Application for admission to Iowa State University may be made by writing to the Director 
of Admissions, Beardshear Hall, Iowa State University, Ames, Iowa 50010. The applicant 
should state his educational background and indicate the area in which he plans to study. 
The Director of Admissions will then forward application blanks and detailed information con-
cerning the admissions process. 
The Admissions Office, Beards hear Hall, is open Monday through Friday from 8 a.m. 
to 11:50 a.m. and from 1 p.m. to 5 p.m. and on Saturdays from 8 a.m. to 11:50 a.m. Prospec-
tive students are encouraged to visit the Admissions Office in person to discuss with coun-
selors any problems or questions that may arise in connection with admissions. Personal visits 
are not required, however, and in most cases admission can be completed by mail. 
Students planning to enter as freshmen should ma,ke application early in their senior 
year of high school. Inquiries about admission are welcomed at any time. 
Candidates for admission generally are informed of the action taken on their applications 
within a few days after all necessary forms are in the hands of the Director of Admissions. 
ADMISSION REQUIREMENTS 
In general, requirements for admission as a freshman to Iowa State are that the student 
be in the upper half of his secondary school graduating class, that he take the American Col-
lege Testing Program (ACT) tests or the College Boards (SAT), and that he present the nec-
essary credits to meet the requirements of the curriculum he has selected. 
Since there are many variations in the admissions process for freshman and transfer stu-
dents, a detailed set of regulations has been drawn up by the State Board of Regents as 
follows: 
General Requirements 
A. ADMISSION OF FRESHMAN STUDENTS 
A student desiring admission must meet the require-
ments in this section and also any special require-
ments for the college or curriculum of his choice. See 
also Specific Requirements. 
He must submit a formal appllcation for admission 
and must have the secondary school provide a certifi-
cate of high school credits, including a complete state-
ment of the applicant's high school record, rank in 
class, scores on standardized tests, and certification 
of high school graduation. The appllcant must also sub-
mit any other evidence, such as a certificate of health, 
that may be required. 
1. A graduate of an approved Iowa high school who 
has the proper subject-matter background, who is in 
the upper one-half of his graduating class, and who 
meets specific curricular requirements will generally 
be admitted upon certification of graduation, if he 
applies for admission. A candidate who is not in 
the upper one-half of his graduating class may be 
required to take special examinations and may, after 
a review of his entire record and at the discretion 
of the Admissions Officers: ( 1 ) be admitted uncon-
ditionally, (2) be admitted on probation, (3) be 
required to enroll for a tryout period during a pre-
ceding summer session, or ( 4) be denied admission. 
2. A graduate of an accredited high school in another 
state must meet at least the same standards as a 
graduate of an Iowa high school. The options for 
admission by probation or tryout enrollment may 
not be open to these students. Each college reserves 
the right to demand higher standards from grad-
uates of out-of-state high schools. 
3. A graduate of a nonapproved high school must sub-
mit all data as required above and in addition must 
take examinations which will demonstrate his gen-
eral competence • to do successful college work. 
Evidence of specific competence for admission to a 
given curriculum wm also be required. 
4. An applicant who is not a high school graduate must 
submit all data required above insofar as it exists 
and must take examinations to demonstrate general 
competence• to do college work. Evidence of specific 
competence for admission to a given curriculum will 
also be required. 
B. ADMISSION OF UNDERGRADUATE STUDENTS 
BY TRANSFER FROM OTHER COLLEGES 
1. Students from accredited colleges and universities. 
Transcripts of record are given full value if coming 
from colleges or universities accredited by the North 
Central Association of Colleges and Secondary 
Schools or similar regional associations. For schools 
not regionally accredited, the recommendations con-
tained in the current issue of the Report of Credit 
Given by Educational Institutions published by the 
American Association of Collegiate Registrars and 
Admissions Officers wlll be followed. 
a. Each applicant shall submit an official transcript 
bearing the original seal and signature of the 
official in charge of records from each college or 
university which the student h~ .attended pre· 
viously. The student will also submit any other 
records or 'letters which the University may re-
quire to support his application for admission. 
b. A transfer applicant shall be expected to have 
maintained a "C" average (2.00 based on an "A" 
grade being 4 points) for all college work previ-
ously attempted and not be under suspension from 
the last college attended. Students who are not 
residents of Iowa may be expected to hav~ main-
tained a 2.25 grade index. 
c. A student who is below the above standard may 
be permitted to take entrance examinations. If 
the applicant successfully completes the examina-
tions, he may be admitted on probation. 
d. In general, transfer applicants under academic 
suspension from the last college attended will not 
be considered for admission during the period of 
suspension or, if for an indefinite period, until six 
months have passed since the last date of at-
tendance. When eligible for consideration, the ap-
plicant will be considered as in "c" above. 
e. A transfer applicant under disciplinary suspen-
sion will not be considered for admission until a 
• Examinations for the determination of general com-
petence to do college work are determined by the Re-
gent Committee on Educational Relations and are 
comparable for all three state institutions. Competence 
established at one is acceptable at all three, but due 
to different specific curricular requirements, does not 
guarantee admission to either of the other two. 
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clearance and a statement of the reason for 
suspension is CUed from the previous college. 
When it becomes proper to consider an application 
from a student under suspension, Iowa State Uni-
versity must take into account the fact of the 
previous suspension In consideration of the ap-
plication. An applicant granted admission under 
these circumstances wm always be on probation 
and his admission subject to cancellation. 
f. Applicants for admission by transfer who do not 
meet the standards may be denied. 
g. Transfer credit from a junior college wUl not be 
accepted If that credit is earned after the total 
number of hours of credit accumulated by this 
student at all Institutions attended exceeds one-
half of the number of hours needed to earn the 
baccalaureate degree. 
2. Students {rom nonaccredited colleges. The Univer-
sity may refuse to recognize credit from a nonaccred-
ited college or may admit the applicant on a pro-
visional basis and provide a means for the valldation 
of some or all of the credit. The validation period 
shall not be less than one quarter and wUl ordinarily 
be a full academic year. The University wUl specify 
to the student the terms of the validation process 
at the time of provisional admission. Each student 
from a nonaccredited college wUl be considered on 
his merits and his admission or rejection Is at the 
discretion of the admissions officer. 
C. APPLICATION DEADLINES 
Applicants for admission must submit the required 
applications for admission and the necessary official 
transcripts and other required documents to the ad-
missions officer of the appropriate college at least 10 
days prior to the beginning of orientation for the 
session for which the student is applying. • Applications 
for admission from students who are required to take 
entrance examinations will not be considered unless 
the examinations can be completed at least five days 
before the beginning of orientation. This regulation 
may be waived by the admissions officer only for ade-
quate reasons. 
This regulation does not apply to the College of 
Veterinary Medicine. See Veterinary Medicine, Admis-
sion Requirements. 
All new undergraduate students, except foreign stu-
dents, are required to take the American College Tests 
(ACT's) or the College Boards (SAT's) and to arrange 
to have the results sent to this office. The tests should 
be taken at the earliest available date. 
D. CLASSIFICATION OF RESIDENT AND NONRES-
IDENT STUDENTS FOR ADMISSION AND FEE 
PURPOSES. 
1. General. Students enrolling at one of the three state 
institutions shall be classified as Resident or Non-
resident for admission, fee, and tuition purposes by 
the Registrar. The decision shall be based upon in-
formation furnished by the student and all other 
relevant information. The Registrar Is authorized 
to require such written documents, affidavits, verifi-
cations, or other evidence as are deemed necessary 
to establish the domicile of a studen~, includlpg 
proof of emancipation, adoption, award of custody, 
or appointment of a guardian. The burden of es-
tabllshing that a student ls exempt from paying the 
nonresident fee is upon the student. 
• Application deadline {or fall quarter t. Augu.t 1. 
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For purposes of resident and nonresident classifi-
cations the word "parents" as used herein shall include 
legal ~ardians or others standing in loco parentis in 
all cases where lawful custody of any applicant for 
admission has been awarded to persons other than 
actual parents. 
2. Residence for Tuition Purposes. Regulations regard-
ing residence for admission, fee, and tuition payment 
are generally divided into two categories-those that 
apply to students who are minors and those that 
apply to students who are over 21 years of age. 
The requirements in these categories are different. 
Domicile within the state means adoption of the 
state as a fixed permanent ho~e and involves per-
sonal presence within the state. The two categories 
are discussed in more detail below. 
3. Students Who Are Minors. The residence of a minor 
shall follow that of the parents at all times, except 
in extremely rare cases where emancipation can be 
proved beyond question. The residence of the father 
during his life, and after his death, the residence of 
the mother, is the residence of the unemancipated 
minor; but If the father and the mother have sep-
arate places of residence, the minor takes the resi-
dence of the parent with whom he lives or to whom 
he has been assigned by court order. The parents of 
a minor applying for admission will be considered 
residents of Iowa only if they have a domicile within 
the state at the time of the beginning of the semes-
ter or quarter in which the minor is first enrolled at 
Iowa State University or the State University of 
Iowa, or University of Northern Iowa, and if the 
parents establish such domicile for purposes other 
than to qualify their child for resident tuition. 
A minor admitted before his parents have moved 
to Iowa may be reclassified as a residen't at the 
beginning of the next semester or quarter in which 
the student is enrolled after his parents have a 
domicile in Iowa. A minor student whose parents 
move their residence from Iowa to a location out-
side of Iowa shall be considered to be a nonresident 
at the beginning of the next semester or quarter in 
which the student is enrolled after the date of the 
parent's removal from the state. 
A minor under legal guardianship shall not be 
granted resident status If the primary purpose of 
the guardianship Js to qualify the minor for resident 
tuition. A minor living with and being supported 
by a relative or a friend who is a resident of Iowa, 
but not a minor's legal guardian, may be granted 
resident status If he has lived with the relative or 
friend at least three years prior to high school 
graduation. 
4. Students Ouer 21 Years of Age and Marrted Students 
Under 21 Years of Age. A resident student 21 years 
of age or over and a married student under 21 
years of age is ( 1 ) one whose parents were resi-
dents of the state at the time he reached his ma-
jority or was married if under 21 years of age, and 
who has not acquired a domicile in another state or 
(2) who, while an adult, has established a b~na 
fide residence in the state of Iowa by residing in the 
state for at least 12 consecutive months immediately 
preceding registration. Bona fide residence in Iowa 
means that the student is not in the state primarily 
to attend a college; that he is in the state for pur-
poses other than to attempt to qualify for resident 
status. 
Any nonresident student who reaches the age of 
21 years or is married while under 21 years of age 
while a student at any school or college does not 
by virtue of such fact attain residence in this state 
for admission or tuition payment purposes. 
5. General Fbcts. The resident status for admission 
fee, and tuition purposes of a married student shali 
usually be determined under these rules Irrespective 
of the classification of the spouse. Married students 
under 21 years of age shall be considered to have 
attained legal age as of the date of their marriage. 
Persons who are moved into the state as the 
result of military or Civil orders from the govern-
ment, or the minor children of such persons, are 
entitled to resident status. However, if the arrival 
of the parents is subsequent to the time of the 
beginning of the semester or quarter in which the 
minor child is first enrolled, nonresident tuition will 
be charged in all cases until the beginning of the 
next semester or quarter in which the student is 
enrolled. 
Dependents of persons whose legal residence is 
permanently established in Iowa, who have been 
classified as residents for tuition purposes may con-
tinue to be classified as residents so long as such 
residence is maintained, even though circumstances 
may require extended absence of said persons from 
the state. It is required that persons who claim an 
Iowa residence while living in another state 
or country will provide proof of the continual Iowa 
domicile such as ( 1) evidence that they have not 
acquired a domicile in another state, {2) they have 
maintained a continuous voting record in Iowa, and 
(3) they have flled regular Iowa income tax returns 
during their absence from the state. 
Ownership of property in Iowa, or the payment of 
Iowa taxes, does not in itself establish residence. 
A student from another state who has enrolled 
for a full program or substantially a full program 
in any type of educational institution will be pre-
sumed to be in Iowa primarily for educational pur-
poses, and will be considered not to have estab-
lished residence in Iowa. Continued residence in 
Iowa during vacation periods or occasional periods of 
interruption to the course of study does not of itself 
overcome the presumption. 
All students not classified as resident students 
shall be classified as nonresidents for admission, fee, 
and tuition purposes. 
A student who willfully gives incorrect or mis-
leading information to evade payment of the non-
resident fees and tuition shall be subject to serious 
disciplinary action and must also pay the nonres-
ident fee for each session attended. 
An alien who has entered the United States on an 
immigration i visa and who has established a bona 
fide residence in Iowa by living in the state for at 
least 12 consecutive months immediately preceding 
registration may be eligible for resident classification 
providing he is in the state for purposes other than 
to attempt to qualify for resident status as a stu-
denl 
Men in military service (except career service 
men) who listed Iowa as their residence prior to 
entering service and who, immediately upon release, 
return to Iowa to establish their residence or enter 
college, will be classified as residents unless their 
parents moved from the state while the individual 
was still a minor. 
Change of classification from nonresident to resi-
dent will not be made retroactive beyond the semes-
ter or session in which application for resident classi-
fication is made. 
6. Reu1ew Committee. The decision of the Registrar on 
the residence of a student for admission, fee, and 
tuition purposes may be appealed to a Review Com-
mittee. The finding of the Review Committee may be 
appealed to the Board of Regents. 
Specific Requirements 
The following requirements are in addition to those 
given in Section A. 
1. Undergraduate Students 
A minimum of one unit of algebra is required for 
admission to all curricula. 
A non-high school graduate, in addition to meet-
ing standards in Section A, must be at least 17 
years of age and have an unquallfled recommenda-
tion from his high school principal. Requirements 
for admission to the several colleges are given below. 
College of Agriculture-A minimum of one and 
one-half units of algebra is required of students 
entering any four-year curriculum. In addition, the 
curricula In Agricultural J ournallsm, Forestry, 
Industrial Education, and Landscape Architecture 
require one unit of geometry. Students who have 
not completed all of the required mathematics 
courses may take geometry or third-semester al-
gebra at Iowa State University. The requirements 
for admission to Agricultural Engineering are the 
same as for the College of Engineering. 
College of Education-Two units of mathematics 
are required. One of the units must be algebra. 
The other unit may be algebra, geometry, and;or 
trigonometry in any combination. Students who have 
not completed all of the required mathematics may 
take geometry or third-semester algebra at Iowa 
State University. 
College of Engineering-One unit of geometry and 
one and one-half units of algebra are required. Stu-
HEALTH EXAMINATION 
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dents who have not completed all of these courses 
may take geometry or third-semester algebra at 
Iowa State University. 
College of Home Economics-Two units of math-
ematics are required. One of the units must be 
algebra. The other unit may be algebra, geometry, 
andtor trigonometry in any combination. Students 
who have not completed all of the required math-
matics may take geometry or third-semester al-
gebra at Iowa State University. 
College of Sciences and Humanities-For the cur-
ricula in Sciences and Humanities, one and one-half 
units of algebra and one unit of geometry are re-
quired. Students who have not completed all of 
these courses may take geometry and third-semes-
ter algebra at Iowa State University. For the cur-
riculum in Physical Education for Men, one unit or 
algebra is required. 
College of Veterinary Medicine-See Veterinary 
Medicine, Admission &quirements. 
2. Graduate Students 
See Graduate College, Admission Requirements. 
3. Technical Institute Students 
One unit of geometry and one and one-half units or 
algebra are required. Students who have not com-
pleted all or these courses may take geometry or 
thud-semester algebra at Iowa State \..) niversity 
during the summer preceding their admission into 
the program. Unconditional admission to the Tech-
nical Institute may be granted to students who 
are not in the upper one-half of their graduating 
class. 
A health examination is part of the admission process for all students. Each new student 
is sent a form to be filled out by his physician and returned to the Student Health Service. 
The examination is to be completed and the form returned before registration. 
University physicians study reports of the physical examinations in placing students in 
proper physical education classes and in qualifying them for military training when necessary. 
New students are requested to furnish the results of a tuberculin test and/or chest x-ray 
made within the preceding year. If none is available, these may be obtained at the University 
Health Service. 
It is advisable to have remediable defects in vision corrected and to have necessary dental 
work accomplished before entering the University. Vaccinations for smallpox and poliomyelitis, 
as well as tetanus toxiod inoculations, are also advised. 
ORIENTATION 
Orientation is the individual experience of a student becoming acquainted with the various 
resources and opportunities that are available within the University. The primary opportunities 
are provided in the summer and fall orientation programs with some continued Involvement in 
the fall quarter. 
Some colleges, however, hold special orientation sessions for transfer students during 
spring quarter. These sessions are very similar to the two-day summer orientation sessions 
described below, except that they are held on a weekend. The transfer student may choose to 
come on any one of several weekends. 
One-day orientation l"lessions are also held at the beginning of winter quarter, spring quar-
ter, and both summer ses~-;oions for all new students entering at any of these times. 
Cyclone Aides, upperclass Iowa State students, are available at all orientation programs 
-"to answer questions about student life at Iowa State. The Aides are a diverse group of men 
and women representing all colleges and all residence units, and are from both in-state and 
outrof-state. They have been selected and trained with one purpose in mind-to help acquaint 
new students and their parents with Iowa State. 
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Summer Orientation 
To welcome students and parents to Iowa State, and to accomplish more thoroughly some 
of the orientation activities which ordinarily mark the beginning of the fall quarter for new 
students, the University holds a summer orientation program. 
The specific procedures vary somewhat according to the college the student is entering. 
In general, students are asked to select a convenient time from among a number of two-
day periods which are scheduled between the beginning of June and the middle of July. They 
are requested to come to the campus during the period which they select for the orientation 
program. Parents are urged to accompany students whenever possible. 
Students and parents are housed in campus residence halls for nominal fees, or may 
choose to stay at hotels and motels in Ames. Meals may be purchased at University facilities 
or in Ames restaurants. Cyclone Aides live in the residence halls with the new students and 
are available at all times for informal interaction with new students and parents. 
Included in the orientation session is a testing program for students so they may be placed 
in class sections according to their abilities and aptitudes. Both students and parents are 
briefed by faculty members on matters of curriculum, study, and university life in general. 
Considerable time is spent answering individual questions with the Cyclone Aides. Special 
sessions are available on college costs, current concerns of the University community, and 
student life. Campus bus tours and entertainment are also included in the program. Each 
student has a personal conference with an academic adviser to outline his program of study. 
Fall Orientation (New Student Week) 
All new students, including transfer students, are required to attend New Student Week, 
which precedes the opening of fall quarter. 
The fall orientation is designed to assist a student in making a personal adjustment to 
the University and to enable him to become acquainted with the resources for intellectual 
and personal development. 
New Student Week is developed by upperclass students at Iowa State and includes a 
closer look at a new student's college and department, a look at activities at Iowa State, an 
interaction series with faculty, residence orientation, entertainment, and many other activities. 
Cyclone Aides are again available to help new students with any questions that they might 
have. 
The underlying philosophy of the fall orientation program is to offer many activities, so 
that new students may attend those that will be most beneficial to them as they begin their 
life at Iowa State. 
REGISTRATION 
Registration and the payment of assessed fees are required of all who attend classes. 
Registration is not complete until fees are paid, including board and room fees for those living 
in residence halls. The fee payment period for a quarter extends through the second day of 
classes, and a late fee is attached for payments made after that date. 
The instructor in each class receives from the Office of Student Records a class list show-
ing all stud;pts properly registered for his class. This list serves as his authority to admit 
the studentS to class. Additional students should be admitted only upon presentation of an 
official add slip. Students are permitted to audit nonlaboratory classes. This means they may 
attend the class as visitors but may not participate in discussions or make claims upon the 
time of the instructor. Approval to audit must be obtained from the dean, and the payment of 
regular fees is required. 
CLASSIFICATION 
Students are not admitted to any class nor are they dropped from any class except by 
permission of their dean. Students may not classify at conflicting hours without the approval 
of the departments concerned Any student may be required to drop work which is not being 
accomplished in a satisfactory manner. 
A change from one college to another within the U Diversity requires the permission of 
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the dean of the college to which the student wishes to transfer. A change from one curriculum 
to another in the same college requires the approval of the dean of the college as well as the 
bead of the curriculum to which the student wishes to transfer. 
TRANSCRIPT OF RECORD 
One transcript of a student's academic record is provided without charge, upon request, 
to each student. Each additional single copy beyond the first is $1. In multiple orders, follow-
ing the first copy for which no charge is made, the first additional copy charge is $1, and 
additional copies are 25 cents each. 
WITHDRAWAL 
A student who withdraws from the U Diversity during any quarter for which he is enrolled 
should report to his dean. Those who withdraw receive refunds according to University policy 
outllned under Fees and Expenses. 
ADVANCED PLACEMENT 
Iowa State is not at present a part of Advanced Placement Program sponsored by the 
Educational Testing Service. However, it is possible for a student to advance as fat- as his 
background will permit. A student may take an examination for credit in any course taught 
in the University, provided he can show to the satisfaction of the department head concerned 
and his dean that he has made the necessary preparation. This may have been through high 
school courses or independent study. If the student meets the standard of the department 
in the course in which he is being examined, the credit will become a part of his University 
record. A grade ofT is recorded and does not become a part of the student's cumulative aver-
age. 
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Fees and Expenses 
All fees and expenses listed in this catalog were effective as of September 1, 1970. They 
are subject to change at any time thereafter without notice. 
A registration fee is charged all students of the University. A full undergraduate reg-
istration fee covers laboratory fees, hospital service, use of the Library, membership in the 
Memorial Union, and a number of student activities. For graduate students and students on 
light classification, the activity fee is optional. Students who are not residents of Iowa pay 
an additional tuition fee each quarter. This is assessed in accordance with regulations of the 
State Board of Regents, found in this catalog under Admissions. 
ESTIMATE OF EXPENSES 
An undergraduate enrolling at Iowa State and living in a residence hall will find the follow-
ing basic expenses will cover one academic year (three academic quarters): 
Regtstrat10n fee... ...... .. . .... . .. ..... .... ......... ... . .. . 
Tuttton................ ........ . .... .... ... .. .... . ........ . 
Board and room......... .......... . . ... .. ...... ..... .... . .......... ....... ...... . . 
Books, supplies and equtpment (estimated)..... . ..... . .. .. .. 
Iowa Res1dent Nonresident 
$600 ................................ $600 
. . ........ ...... . .. .. 630 
870 .. 
150 ... 
870 
150 
Total..................... ........... ............ . .... .. .. ..................................... $1620 ................... \ ............... $2250 
The above figures make no allowance fo\ clothing, transportation, social and recreational 
expenses, laundry, or a variety of incidental expenses. These vary widely with the individual 
student, but should be considered carefully as part of the total cost of attending the University. 
FUrther information regarding board and room expenses is found in this catalog under 
Student Housing. 
FEE SCHEDULE 
Iowa Restdent Nonresident 
Undergraduate Graduate Undergraduate Graduate 
Per quarter .................................................................................... $200 ................ $235 ........................... $410 ................. $410 
Per summer session ....................................................................... 100................. 118 ........................... 205................. 205 
light class1ficat10n, fee per hour................................... . 25 ........... .... 29............................ 50................. 50 
fee reduction................................................................................... .. ............... 120............................ - ................. 120 
0 or no credit course, fee per course .............................................. 75 ................. · 75 ............................ 150................. 150 
R credit course, fee per course ...................................................... 25................. 29............................ 50................. 50 
Reinstatement after registration cancellation ................................ 10................. 10............................ 10................. 10 
Audit-Same as light classification 
Off-campus-Same as light classification 
In absentia-Same as light classification 
Interim Fee-Same as light classification 
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Iowa Restdent Nonresident 
Undergraduate Graduate Undergraduate Graduate 
lakesade Laboratory........... ...................... ............. .. ........ . ..... $100..... . ........ $100 .......................... $100 .................. $100 
Dnver educataon ........................... .. .. ... . .......... . ... .. .. . ... ... . 25......... .... . . 25. .. ....................... 25............... .. 25 
Specaal women's education................................. . ........... ......... 20.......... ..... 20.. .......... ............. 20.................. 20 
Change of classtflcation......... ......................... .. ......... ........ ... .. 1.. .. ........... 1..... ......... ...... ... 1.................. 1 
Private Music Instruction 
U mversity students, Nonuniversity students, 
per quarter per quarter 
10 lessons per quarter, 1 credat. ..................................................................................... $30 ........................................ $33 
20 lessons per quarter, 2 cred1ts ...................................................................................... 50 ........................................ 55 
Electnc organ pract1ce .................................................................................................... 10 ........................................ 10 
Pipe organ pract1ce...................... . ...................................................... .. .......................... 15........................................ 15 
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SPECIAL STUDENTS AND NONCOLLEGIATE STUDENTS 
Special students and noncollegiate students pay the same fees as undergraduates. 
REGISTRATION FEE FOR STUDENTS WITH FEE REDUCTIONS 
For students with fee reductions, the registration fee for each of the fall, winter, and spring 
quarters is $120. For either term of the summer quarter, the fee is $60. 
This fee covers laboratory fees, hospital service, use of the Library, and membership in 
the Memorial Union. An activity fee is optional. 
APPLICATION FEE 
A fee of $10 must accompany the application for admission and is nonrefundable except 
in the case of residents of Iowa who are denied admission. This fee will not apply to special 
students or workshop applicants. 
ADVANCE FEE PAYMENT 
Nonresident undergraduates and special students are required to make an advance partial 
fee payment of $50 before final admission is made. 
This $50 payment is applied at registration time toward the fees for the first quarter. 
The payment is not refunded if the student does not register. 
LATE REGISTRATION 
A fee of $5 for the first day and $1 per day thereafter is charged to those who do not 
complete registration during the regular registration period. Maximum charge for late reg-
istration is $10. 
ACTIVITY FEE 
Students whose payments do not include the activity fee may pay $9 per quarter and 
receive admission to concerts, lectures, and debates and subscriptions to several student pub-
lications. An additional charge is made f\~dmission to football and basketball games. 
SENIOR FEE 
A $2 fee covers the cost of special senior activities. 
REFUNDS 
Refunds are made on the unused portions of fees for registration, room, and board under 
the following policy: 
Registration fee and room rental-Ten percent is deducted for each week or part of a 
week that the student is enrolled, but no refund is granted if the student is in the University 
beyond the fifth week of the quarter. In each summer session, 20 percent is deducted for each 
week or part of a week, with no refund after the third week. 
Board charges-Ten percent ls deducted for each week or portion of a week that the stu-
dent is enrolled ln the University. 
Each quarter begins on the registration day immediately preceding the opening of classes 
and continues through the day previous to graduation day. 
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Student Housing 
Charles F. Frederiksen, M.S., Director of Residence 
Richard S. Holtz, M.S., Assistant Director of Residence 
Larry H. Ebbers, M.S., Assistant Director of Residence 
Daniel A. Hallenbeck, M.A., Assistant Director of Residence 
Robert J. Benson, M.S., Assistant to the Director of Residence 
Doris J. Hittle, M.S., Administrative Dietitian 
George F. Patten, Manager of Married Housing 
Roy C. Owings, Jr., Residence Hall Accountant 
Jay R. Miller, Manager of Food Stores 
William H. Wilroth, Supervisor of Maintenance 
Ruth A. Stoner, M.S., Administrative Assistant 
Margaret E. Naylor, M.S., Program Adviser 
Jean E. Worthan, B.S., Program Adviser 
Kenneth L. Stoner, B.S., Program Adviser 
Robert E. Fulwider, B.S., Program Adviser 
Carlton E. Moen, M.S., Program Adviser 
The University provides housing facilities for approximately 3,000 single undergraduate 
women, 5,300 single undergraduate men, 1,350 marrieg students, 272 single graduate men, 
and 118 single graduate women. Chapter houses are maintained near the campus by 36 fra-
ternities and 14 sororities. They house approximately 2,500 students. Other students live in 
private rooms and apartments in Ames or nearby communities. 
Students admitted to the University will receive from the University Admissions Office 
a form to be used to request a housing application. The student's name will be placed on the 
waiting list for assignment according to the date that the completed application and the 
housing deposit is received in the Office ·or the Director of Residence. Admission to the Uni-
versity is necessary before obtaining a housing application. 
A $25 deposit is required at the time a room and board contract is completed for ac-
commodations in the residence halls, when an application card is completed for a married stu-
dent apartment operated by the University, or when a lease is signed with an owner for 
private off-campus housing. 
Address correspondence concerning housing to the Director of Residence, Friley Hall, 
Iowa State University, Ames, Iowa 50010. 
UNDERGRADUATE RESIDENCE HALLS 
Residence halls at Iowa State have complete facilities for comfortable living. All halls 
have attractive lounges. Recreation rooms and club facilities are available for residents. Each 
hall has a woman resident adviser, and a student head resident resides within each house in 
the hall. 
Most roon:ts in residence halls are planned for double occupancy. They are furnished with 
single beds, innerspring mattresses, chest of drawers, individual study desks, chairs and tele-
phone. Students provide their own bed linens, mattress pads, throw rugs, blankets, pUlows, 
towels, and study lamps. They maintain the cleanliness and order of their own rooms. A llnen 
rental service is available. 
All undergraduate women, except those 21 years of age or over and those who have 
made special arrangements with the Director of Residence, are required to live in residence 
halls or sororities. 
Cafeteria-style food service is provided for all residents in the halls. 
A single student who resides in an undergraduate residence hall signs a contract for 
room and board for the academic year. All charges are subject to change without notice, but 
the rate for the academic year starting September, 1970, was $870. 
Students should not request rooms in the residence halls if they do not plan to occupy 
them for the academic year. Most fraternities ask pledges to live in the chapter house part 
of the year. Therefore, students who plan to pledge and live in a fraternity should not seek 
a room in a residence hall. 
GRADUATE RESIDEN.CE HALL 
Buchanan Hall provides housing in 17 4 single rooms and 108 double rooms for unmarried 
graduate students. A suite-type room plan provides a semi-private bath shared by the occu-
pants of two single rooms or ~o double rooms. There is a public area joining the eight story 
men's wing with the four story women's wing. It includes a lounge, television room, recreation 
area, vending room, laundry rooms, and administration office. There is a small lounge on 
each floor of each wing. 
Rooms are furnished with single beds, innerspring mattresses, chest of drawers, individual 
study desks, chairs, and room telephone. Students provide towels and study lamps. Bed linens 
are furnished, and maid service is provided weekly. 
The room rate as of September 1970 was $130 per quarter in a double room or $170 per 
quarter in a single room. A meal ticket may be purchased for $178 per quarter (as of Septem-
ber 1970) to eat in Linden Hall. 
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MARRIED STUDENT HOUSING 
The University provides 668 World War I I barrack-type apartments in Pammel Court, 
196 permanent apartments in Hawthorn Court, and 550 permanent apartments ln University 
Village for student families. Rates for these married student apartments as of September 1970 
were $40 per month in Pammel Court, $85 per month in Hawthorn Court, and $100' per month 
in University Village. Apartments are unfurnished except for stoves and refrigerators ln Haw-
thorn Court and University Village. Water service and garbage removal are included m the 
rental. The tenant pays for his own gas, electricity, and telephone. 
Approximately half of Iowa State married students live in University apartments. Th~ 
remainder find accommodations in private hou~es, apartments, or trailer courts in and near 
Ames. ~ 
A list of off-campus apartments for married students may be seen at the University 
Married Housing Office. 
Applications for University-owned apartments will be accepted after admission to the 
University but not more than one year in advance of attending the University. 
Address correspondence concerning married housing to the Director of Residence, Uni-
versity Married Housing Office, 100 University Village, Iowa State University, Ames, Iowa 
50010. 
OFF-CAMPUS HOUSING FOR SINGLE STUDENTS 
A list of off-campus rooms and apartments may be seen at the Single Off-Campus Housing 
Office, 1209 Friley Hall. 
The single room rental rates average $10 per week; the double room rental rates average 
$8 per person per week. The student usually furnishes his own bed linens, towels, and study 
lamp. Board for students living in off-campus rooms may be obtained in private restaurants 
or the Memorial Union. 
It is best that the student come to Ames well in advance of the time he plans to begin 
academic work, so that he may select off-campus quarters which best fit his requirements and 
make arrangements directly with the owner. 
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Student Services 
THE UNIVERSITY LIBRARY 
Warren H. Kuhn, M.S., Director 
The University Library collection affords open-shelf access to more than 800,000 volumes. 
Additional holdings of 275,000 microfJ.lms and other microtext materials are available in a wide 
range of subject areas. The Library is particularly strong in the basic and applied fields of 
the biological and physical sciences and has embarked on a rapid program of extensive growth 
in the humanities and social sciences. Very complete holdings of periodicals are maintained in 
botany, chemistry, entomology, mathematics, physiology, and veterinary mediclne. The Library 
receives approximately 13,000 journals and other serial publications, amounting to world cov-
erage in many scientific fields in major and minor languages. 
The Library encourages use of its collections, services, and study facilities. The entire 
ground floor of the Library's newest addition is devoted to undergraduate services, including 
reserves, periodicals, and books selected primarily for the undergraduate. Instruction in the 
use of books and libraries is offered to graduate and undergraduate students. 
Exhibits of new books in all subjects are maintained on open-shelf display on the main 
floor. Current numbers of selected periodicals are displayed in alcove browsing areas through-
out the· building. Special exhibits of books, posters, photographs, art work, and other materials 
are scheduled for display during the academic year. 
STUDENT COUNSELING SERVICE 
Roy E. Warman, Ph. D., Director 
Ronald D. Baker, Ph.D. Charles W. Jones, M.S. 
Ellen L. Betz, Ph. D. Marianne L. McManus, Ph. D. 
Martin 0. Bielefeld, Ph.D Daniel M. McMillen, Ph. D. 
Willis K. Bright, Jr., M.A. John W. Menne, Ph.D. I' 
. 
Russell J. Canute, Ed. D. Phyllis G. Miller, Ph.D. 
Eugene S. Cherry, Ph.D. Charles A. Poe, Ph.D. 
Martin F. Fritz, Ph. D. Paul Tempel, M.D. 
Donald G. Zytowski, Ed.D. 
The central activity of the Student Counseling Service is counseling with students on a 
broad range of their problems. The focus may be on educational, vocational, or personal ad-
justment matters. Testing is provided when appropriate, and there is no charge for regularly 
enrolled students. Discussions between student and counselor are confidential. Occasionally 
the student may want information sent to his academic adviser or some other official; this ls 
something which is decided in consultation with the counselor and done with the written per-
mission of the student. 
The staff of the Student Counseling Service also provides services to others ln the Univer-
sity, such as assistance ln research projects concerned with student characteristics, scoring and 
analysis of objective classroom examination, advice on development of questionnaires, or ad-
ministration of orientation testing. 
STUDENT HEALTH SERVICE 
Gail McClure Proffitt, M.D., Director 
C.V. Hamilton, M.D. V.T. Rydlng, M.D. 
J.H. Gardner, M.D. George J. Uhl, M.D. 
Kenneth C. Piercy, M.D. Ludomira Furman, M.D. 
The University maintains a well-equipped hospital and dispensary for the care of stu-
dents. Routine medical advice and treatment are given through the dispensary without charge. 
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Medicines and services such as X-ray are provided at cost. Hospital service is at a nominal 
rate, but full fees for special nurses or consulting physicians are pai~ by the student. Spe.cial 
diets for such conditions as diabetes and ulcers are served at a d1e~ table at the hospital. 
The University physicians are authorized to exclude f~om the res1dence halls .and. class-
rooms any persons afflicted with a contagious disease and, 1f necessary, those commg m con-
tact with such disease. 
STUDENT HOSPITALIZATION INSURANCE 
Student hospitalization accident, and sickness insurance at a favorable rate is available 
on a voluntary basts to all students who are enrolled at the University. 
PLACEMENT OFFICES 
The University maintains offices in the areas of agriculture, engineering and sciences, 
home economics, teaching, and veterinary medicine where employers and prospective employees 
are brought together. Each of these offices assists students about to graduate, and alumni who 
are changing positions, who. seek information on career openings in their fields. Sometimes 
undergraduates can be helped to find summer employment. 
OFFICE OF THE DEAN OF STUDENTS 
Arthur Sandeen, Ph.D., Dean of Students 
Thomas Goodale, M.A., Associate Dean of Students 
Marita Jones, M.A., Assistant Dean of Students 
Lynn M. Jenison, M.S., Assistant Dean of Students 
Willis K. Bright, Jr., M.A., Program Adviser 
Jean Palmer, M.S., Sorority Adviser 
Ronald Hill, B.A., Fraternity Adviser 
William Bogue. B.S., Orientation Coordinator 
Dennis Kelso, B.S .• Program Adviser 
Mary Anne Gibson, B.S., Program Adviser 
Functioning in the broad area of student life, the Office of the Dean of Students concerns 
itself with the self-development and individual welfare of each Iowa State student. It serves as 
a general counseling agency and clearing house of information for all students and student 
groups. Working with individuals and with groups, it is concerned with the individual's growth 
and the educational environment that assists student development. Specifically, staff members 
in this office work with student leaders, fraternities, sororities, and members of the Independent 
Student Association; counsel foreign students; supervise social and activity programs; provide 
financial counsel and assistance; handle disciplinary matters; and coordinate the religious ac-
tivities of campus groups and the various Clffirches in Ames. 
The Office of the Dean of St\ldents also interprets to the faculty and administration fac-
tors which may contribute to a student's learning (needs, values, mores, social, emotional and 
cultural development); communicates student views to the administration and, when necessary, 
attempts to modify any practices which interfere with the student's growth and welfare. 
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Foreign Student and Visitor Services 
Eugene Clubine, M.S., Assistant Dean of Students and 
Coordinator, Foreign Student and Visitor Services 
Martin Limbird, M.S., Assistant Coordinator 
Clara Simervllle, Ph. D., Assistant Coordinator 
Dennis Peterson, M.A., Program Assistant 
William Abraham, Ph.D., Faculty Associate 
The Office of Foreign Student and Visitor Services assists foreign students with problems 
arising from legal, immigration, or personal matters; assists American students in applying 
for Fulbright, East--West Center, and other educational grants; provides information for study-
ing, teaching, and working opportunities abroad for both teachers and students; involves itself 
in the coordination of activities between the community, U.S. students and foreign students; 
and coordinates the itineraries of foreign visitors and staff members whose professional in-
terests coincide with teaching and research programs at Iowa State University. 
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Financial Aid 
Edgar Swanson, M.S., Supervisor of Financial Aids 
Michael White, B.A., Assistant Supervisor 
Thomas Budnik, M.S., Assistant Supervisor 
Eva Fields, M.S., Assistant Supervisor 
John Thompson, M.S., Assistant Supervisor 
A large number of Iowa State University students depend in part upon their own savings, 
employment, scholarships, grants, or loans for financing their university educational program. 
In most cases, a combination of resources is used to meet financial needs which cannot be 
met by families of the students. 
The award of a scholarship, grant, or loan is based upon a systematic review of the fi-
nancial and academic background of each applicant. Iowa State University uses the services 
of two independent needs- analysis systems to aid in making these awards. Both the Parents' 
Confidential Statement ( PCS) of the College Scholarship Service and the Family J4lnancial State-
ment (FFS) of the American College Testing Service are accepted as applications for financial 
assistance. Upperclassmen should check concerning application deadlines for renewal awards. 
Detailed information pertaining to all facets of the financial aids program at Iowa State 
University may be obtained from the Student Financial Aids Office, Room 12, Beardshear Hall. 
HIGH SCHOLARSHIP RECOGNITION AWARDS 
High school graduates in the upper one or two percent of their high school graduating 
classes are recognized for their high scholarship by a cash award and a certificate of merit. 
These awards are made at the time of admission to the University, and no application ls 
necessary. 
SCHOLARSHIPS 
To be considered for a scholarship or grant, a new student (freshman or transfer student) 
must flle a Parents' Confidential Statement and be admitted to the University by March 1. 
No other formal application blank is necessary. 
Most scholarships and grants are issued on the basis of need and academic achievement, 
not academic achievement alone. Parents' Confidential Statements will be accepted until 
March 1 for scholarships and grants effective in the fall quarter. 
High school students should contact their principals or counselors for information about 
the National Merit Scholarship, National Science Talent Search Scholarship, and possible local 
scholarships. A new student may also contact the dean of his college at the University for 
further information about scholarships. High school officials can also provide information about 
Social Security benefits, aid to war orphans, and aid to physically handicapped students. 
Unless otherwise stated, inquiries should be directed to the Office of Student Financial 
Aids, Room 12, Beardshear Hall. 
EDUCATIONAL OPPORTUNITY GRANTS 
The Higher Education Act of 1965 affirms the policy of the United States to strengthen 
the educational resources of our colleges and universities and to provide financial assistance 
for students in post-secondary and higher education. Title IV of the Act Initiates a program of 
Educational Opportunity Grants, through institutions of higher education, to assist in making 
available the benefits of higher education to qualified high school graduates of exceptional 
financial need who for lack of means of their own or their familles would be unable to obtain 
these benefits without such aid Students who feel they may qualify for such a grant should 
have their parents me a Parents' Confidential Statement and be admitted to the University by 
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March 1. Further information on these grants may be obtained from the high school counselor 
or by writing the Office of Student Financial Aids, Room 12, Beardshear Hall. Parents' Con-
fidential Statements are available at the high schools. 
STUDENT EMPLOYMENT SERVICE 
To assist students in securing part-time employment, the University maintains a student 
employment service as part of the Office of Student Financial Aids, Room 12, Beardshear Hall. 
Most part-time employment of students on campus is found in the residence halls dining 
service, University Library, \Memorial Union, offices, and laboratories. Inquiries concerning 
employment in the residence Ralls dining service should be directed to 1212 Friley Hall. Stu-
dents interested in employment with the Memorial Union should contact the Union directly. 
Odd jobs such as yard work and housework may be found, as well as jobs with businesses in 
Campustown and downtown Ames. 
The University cannot guarantee employment, but many students each year fmd jobs 
through the Employment Service. 
Those students who plan to earn a large portion of their expenses are advised to carry a 
reduced schedule of academic work. '\..--
., 
COLLEGE WORK-STUDY PROGRAM 
Students, particularly those from low-income families, who need a job to help pay for 
college expenses may be eligible for employment under the federally supported Work-Study 
Program. Under this program, students may work up to 15 hours per week while attending 
classes. During certain vacation periods students may work up to 40 hours per week. 
To work under this program, a student must be enrolled and in good standing, or have 
been accepted for enrollment as a full-time student. The student's eligibility depends upon his 
documented fmancial need for employment to help defray college expenses, with preference 
given to applicants from low-income families. Students may apply for the \\fork-Study Program 
in the Office of Student Financial Aids, Room 12, Beard shear Hall. 
STUDENT LOAN FUNDS 
Long-term loans, to be paid after graduation or withdrawal from the University, are avail-
able through the University Loan Program, the Federally Insured Loan Program, or the Na-
tional Defense Student Loan Program. 
The amount loaned from both the l)niversity and the National Defense Student Loan Pro-
grams is determined by need, availability of funds, and an evaluation of scholastic achievement. 
As such, it is necessary that a student interested in these types of loans me a Parents' Con-
fidential Statement. 
Emergency loans are available during registration periods at a modest charge. No advance 
application for these emergency loans is necessary. An imlividual must state the purpose of 
his loan and be in good standing academically in order to qualify. 
All loans must be used for educational purposes, which basically are room, board,'- tuition, 
and books. ~ 
STUDENT AID FUNDS 
Student aid funds, which are limited in size and number, require no interest from the 
borrower. These funds include the Electrical Engineering and Equipment Fund, Frances Coo.'Ver 
Aid Fund, Mary Huneke Student Loan Fund, John Baylor Loan Fund, and Ralph W. Atkinson 
Aid Fund. 
The following is a list of active loan funds available to Iowa State students. New loan 
funds are started frequently. Applications are made at the Office of Student Financial Aids, 
Room 12, Beardshear Hall. 
Name of Fund 
R.M. Allen 
John P. Baylor Memonal 
Wilham Braddock Memonal 
Mary Dav1dson Budge 
Class of 1896 
Class of 1913 
Juha True man Colp1tts Memonal 
Blau Converse Memor1al 
A.C. Drach 
Jean Crowthers Earhart Memonal 
Earth Sc1ence 
Frank A. Easton 
C L. Fmcham 
Forestry 
Ella Gardner Memonal 
General Emergency loan Fund 
Joseph E Guthne Memonal 
Hanscom and Edwards Memonal 
Ike Hayes 
Warren G and Neva Hayes loan Fund 
Health Profess1ons loan Fund 
M.D. Helser 
George 0 Hendnckson Memonal 
Edward Hogeland 
Ella R Hughes Memonal 
Mary Huneke 
Chnst1an B. Jensen Memonal 
F ranees Dav1d Korf Memonal 
Guy M. lambert 
Max D levme 
lllhan C lew1s loan Fund 
D 0 McCoy 
G B McOona_ld 
Date Started 
1955 
1960 
1945 
1938 
1947 
1963 
1936 
1939 
1958 
1963 
1965 
1964 
1957 
1960 
1942 
1933 
1935 
1965 
1955 
1970 
1967 
1958 
1964 
1965 
1937 
1952 
1958 
1965 
1951 
1964 
1969 
1964 
1960 
Name of Fund 
W1lham H Mast Memonal 
George I M1ller 
Monona County 
Financial Aid 
Merna M Monroe loan Fund 
Joe S Momson Memonal 
Soph1a Schott Momson Memonal 
Martm Mortensen 
Nat1onal Defense Student loan Fund 
Raymond H Ne1ghbors 
Henry Ness 
Hatt1e M1ller Newens Memonal 
Robert Paul Paxson Memonal 
W K1ley Powers Memonal 
laRue F Pnor 
Quaker Oats 
Richard L. Ratterree Memoual 
Mana M. Roberts Memonal 
Rolston-Starr Memonal 
Ruggles Memonal 
Joseph Sch1lhng 
F ranees A Sheldon Memonal 
Juha McCulloch Sm1th Memonal 
George E Sokol Memonal 
lowell 0. Stewart Memoual 
Paul Taylor Memonal 
Hugh Thompson loan Fund 
George W T msley 
Undergraduate Student loans 
ISU Vetermanan 
National Assoc1at10n of Federal Vetermanans 
Gordon Wallace Wattles Memonal 
Gaylord S Wh1te Memonal 
Georg1a Wh1te Memonal 
FEDERALLY INSURED LOAN PROGRAM (GUARANTEED LOAN) 
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Date Started 
1958 
1931 
1964 
1968 
1938 
1948 
1940 
1958 
1968 
1954 
1910 
1964 
1962 
1966 
1928 
1944 
1940 
1966 
1944 
1954 
1925 
1930 
1-936 
1959 
1958 
1969 
1965 
1951 
1958 
1964 
1912 
1957 
1922 
The Federally Insured Loan Program is a program of borrowing primarily for students 
from middle- or upper-income families. Half- or full-time students who are in good academic 
standing may be eligible to borrow up to $1,500 per academic year through their local lending 
institution. Upon graduation or withdrawal, the student has an obligation to repay his loan at 
an interest rate of seven percent. 
If the student qualifies for federal interest subsidy, the Federal Government pays all the 
interest, to a maximum of ten percent per year, while the student remains in school if his 
adjusted family income is less than $15,000 per year. 
HEALTH PROFESSIONS STUDENT LOAN AND SCHOLARSHIP PROGRAMS 
The Health Professions Student Loan Program was authorized by the Health Professions 
Education Assistance Act of 1963. The purpose of this program is to increase the opportunities 
for the training of physicians, dentists, and veterinarians by offering low-interest loans to stu-
dents who demonstrate financial need. 
The Health Professions Scholarship Program is a program to assist talented youth having 
exceptional need for financial assistance to undertake the course of study required to become a 
physician, dentist, or veterinarian. 
A student interested in either of these programs must submit a Parents' Confidential 
Statement. 
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AII-U niversity Scholarships 
A Parents' Confidential Statement will give a student consideration for the following fresh-
man scholarships: General, Alumni Achievement, Class, Freshman Lane Wells, General Motors, 
and any new scholarships that might not be listed. 
C.G. Adams Scholarship for a member of Delta Upsilon social fraternity. No application 
necessary. 
· Alumni Achievement Fund Scholarships for freshmen and undergraduates. See headnote. 
Athletic Grants-in-aid for graduating high school seniors. Established by the Big Eigh~ : 
Conference .Universities. Apply to Department of Athletics. 
George Washington Carver Scholarship for students enrolled in the Department of Techni-
cal Journalism. 
Lowell L. Carver Industrial Education Scholarship for undergraduates majoring in In-
dustrial Education with a 2.00 grade point average. 
George W. Catt Memorial Scholarships for seniors. No applic~tion necessary. 
~ 
Class Scholarships for freshmen and undergraduates. Established by the class~s of 1906, 
1907, 1908, 1911, and 1915. See headnote. 
,... Delta Delta Delta Scholarship for an undergraduate woman. Apply to Delta Delta Delta 
Sorority, 302 Ash Avenue, after arrival at Iowa State Univetsity. 
Epsilon Chapter of Tau Kappa Epsilon Fraternity Scholarship for a member of that fra-
ternity. No application necessary. 
General Motors (College ·Plan) Scholarship for freshmen. See headnote. 
Ge~eral University Scholarships for freshmen and undergraduates. See headnote. 
Dean ... Helser Class of 1955 Scholarship for sophomores and juniors selected by the Schol-
arship and Awards Committee. 
Independent S(udent Association Scholarships for ISA freshmen and sophomores. Apply 
to Independent Stud~nt Association, Memorial Union. 
Interfraternity Council Scholarship for a freshman. Apply to Interfraternity Council after 
arrival at Iowa State University. .. 
Iowa State Club of Chicago Scholarship for a student who will graduate from a high school 
in the West Suburban and Suburban League of Chicago. Apply to high school principals of 
respective schools. , 
Lane-Wells Scholarships for freshmen.. See headnote. 
Lane-Wells Scholarships for seniors. No application necessary. 
LaVerne Noyes Scholarships for freshmen and undergraduates who are blood descendants 
of men who serveCl in World War I. Apply first quarter in the University, 12 Beardshear Hall. 
'f 
G.W. Morrison Scholarship for students with a financial need who have shown qualities of 
leadership, ability, and future credit to ISU. 
1915 Scholarship for undergraduates in any of the colleges. 
Postmasters of Iowa Scholarship for sophomore and junior students who are children or 
grandchildren of an Iowa postmaster or a deceased Iowa postmaster. Provided by the Post-
masters Training School. Apply to the Financial Aids Office, 12 Beardshear Hall. 
SUlik and Fair Award Scholarship for all students not classified as freshmen or graduates. 
Veishea Scholarships for Iowa freshmen. Application blanks are sent to high schools. Appli-
cations may be made after student completes seventh semester of high school. Applications 
are due by March 31. Questions should be directed to: Career Day Director, Veishea Central 
Committee, Memorial Union. 
Walnut Grove Products Company Scholarship for a junior, based on an essay on a chosen 
subject. No application necessary. 
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Aida Wilson Scholarship for seniors. Must earn major part of expenses and have high 
scholastic standing. 
Madge Young Memorial Scholarship for a Men's Residence As~iatlon junior or senior 
with a 2.25 grade point or above. Apply to MRA president. 
Scholarships Listed Under Two or More Colleges 
These scholarships are available to students of more than one college. 
Hazel Beck Andre Journalism Scholarship for a junior in journalism in the College of Agri-
culture or Home Economics. Apply to Department of Journalism and Mass Communication. 
James W. Bell "Christmas" Scholarship for a science or engineering freshman. No appli-
cation necessary. Selected once every four years. 
Farm Journal, Inc. Scholarships for freshmen in agricultural journalism and home eco-
nomics journalism. 
W.E. Holmes Scholarship for a journalism major. Apply to Department of Journalism and 
Mass Communication. 
. 
Journalism Tuition Scholarships for students majoring in journalism. Apply to Department 
of Journalism and Mass Communication. 
--. 
Wllllam Kershner Scholarshii» for a student majoring in journalism. Apply to Department 
of Journalism and Mass Communication. 
Minneapolis Tribune Scholarship for a senior in journalism. 
Ruth Watkins Newton Scholarsh!JLfor a journalism major. Apply to J;Jepartment of Jour-
nalism and Mass Communication. 
R.C.A. Scholarship for a senior in electrical engineering or physics. No application neces-
sary. 
Agricultural Scholarships 
Applications for freshman scholarships must be submitted by March 1. Application dates 
for the sophomore, junior, and senior scholarships are publicized by the College of Agriculture. 
Students should contact their adviser or the Awards and Scholarship Committee, 121 Curtiss 
Hall,. for further information about these scholarships. 
Agrico Scholarship for a junior in agronomy, horticulture, or plant pathology. Sponsored 
by Continental Oil Company. 
Agricultural Marketing Management Scholarship for agricultural business undergraduates 
in the marketing management option. Sponsored ~ the Iowa Grain and Feed Association. 
Alcoa Foundation Agricultural Scholarships fo~sidents of Iowa in their freshman year. 
Allied MUla 4-H Scholarship for juniors majoring in animal science. 4-H background neces-
sary. Apply to State 4-H office by Sept. 1. 
William C. Bryant Scholarship for animal and dairy science seniors. No appllcation nec-
essary. 
Burpee Award in Horticulture for a junior of'· senior in horticulture. No appllcation nec-
essary. 1', 
C.H. Chase Honorary Scholarship for a sophomore in agricultural business with an in-
terest in the retailing of farm equipment. Sponsored by the Iowa Retail Farm Equipment As-
sociation. 
Chevron Chemical Co. 4-H Scholarships for freshmen majoring ln agronomy, entomology, 
horticulture, or plant pathology. 4-H background required. Apply to State 4-H Office by Sept. 1. 
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Chicago MercantUe Exchange Scholarship for an Iowa freshman. 
Chicago and North Western Railway 4-H SCholarship for male agricultural business or 
forestry juniors, seniors, or graduate students. 4-H background and essay necessary. Apply to 
State 4-H Office by Sept. 1. 
Chicago Farmers' Club Scholarship for a senior. 
J. Milton Cone Scholarship for a sophomore, junior or senior in forestry. No application 
necessary. 
Cooperative Education Scholarships for freshmen interested in cooperative management 
who are residents of Cedar, Clinton, Henry, Jackson, Johnson, Jones, Keokuk, Linn, Louisa, 
Muscatine, Scott, or Washington counties. During summers the students must work at one of 
the sponsoring cooperatives in the 12-county area. 
Danforth Summer Leadership Training Scholarship for a freshman. Sponsored by the Amer-
ican Youth Foundation. ; 
J.N. "Ding" Darlli)g Foundation Scholarships for fisheries and wildlife biology students 
who have an interest in the promotion and communication field. 
Davenport Wheel and Canvas Club, Inc. Conservation Scholarship for ~undergraduate 
student with an interest in conservation. \ ~ 
Dellclous Apple Tree Scholarship for a freshman in horticulture. Sponsored by the Iowa 
Horticulture Society. No application necessary. 
Donelson Scholarship for students enrolled in agriculture or home economics. 
Henry R. Duncan Scholarship for an undergraduate in animal or dairy science. 
Electric Cooperative Pioneer Scholarship for a freshman in agricultural journalism. 
E.S. Estel Scholarship for a junior ot. senior in food technology or dairy science. Sponsore~ 
by the National Dalr~attle Congress in Waterloo. _ 
Farm Journal Scholarship for a freshman in agricultural journalism. 
Farmland Industries, Inc. Scholarships for juniors and seniors wh<f; are male residents of 
Iowa and whose parents belong to an agricultural cooperative. 
Farmers National Farm Management Scholarship for a junior in agricultural business, 
agricultural education, agronomy, animal science, dairy science, or farm operation who has 
an interest in professional farm management. 
Federal Land Bank of Omaha and Federal Land Bank Association in Iowa Scholarships 
for male freshmen from Iowa farms. 
Federated Garden Clubs of Iowa, Inc. Scholarships for undergraduates in horticulture 
and landscape architecture. No application necessary. 
FS Services, Inc. Scholarships for junior and senior students having an interest in a career 
in business. 
B.J. Firkins Memorial Scholarship for a sophomore in agronomy. Sponsored by the friends 
of the late Prof. B.J. Firkins. No application necessary. 
Goke Scholarships for agriculture undergraduates. In honor of Alvin Goke. 
Golf Course Superintendents Association of America Scholarships for juniors and seniors 
enrolled in turf management program. 
Wayne W. Gross Memorial Scholarship for a freshman from Carroll County. 
George Gund Animal Science Awards for seniors in animal science. No application neces-
sary. 
E.S. Haber Award for a freshman in horticulture. Sponsored by the Horticulture Club. 
No application necessary. · 
E.S. Haber Scholarship for a horticulture or landscape architecture undergraduate major-
ing in nursery management or planning a career in the landscape nursery business. Sponsored 
by the Iowa Nurserymen's Association. No application necessary. 
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Heaberlin Agronomy Award Scholarship for seniors who have attended an Iowa high school 
and are majoring in agronomy. 
Homelite 4-H Scholarships for freshmen in forestry. 4-H background required. Apply to 
State 4-H Office by Sept. 15. J 
W.J. Hughes Award for a senior in llorticulture. No application necessary. 
International Milling Company Scholarship for a senior in animal, dairy and poultry sci-
ence or agricultural business. 
Iowa Crop Improvement Association Scholarship for a junior or senior in agronomy. No 
application necessary. 
Iowa Limestone Scholarship for a junior or senior in agronomy. Sponsored by the Iowa 
Limestone Producers Association. No application necessary. 
Iowa Master Farmer's Club Scholarships for agricultural journalism undergraduates. 
Iowa Pest Control Operators Association Scholarship for an entomology undergraduate. 
No application necessary. 
Iverson Honorary Dairy Industry Scholarships for food technology undergraduates. Spon-
sored by alumni and fri~nds in honor of Prof. C.A. Iverson. No appUcation necessary. 
lzaak Walton League of America and Auxiliary Scholarships for students in fisheries and 
wildlife biology. Sponsored by several Izaak Walton League chapters in Iowa. No application 
necessary. 
lzaak Walton League Ottumwa Chapter Scholarship for a junior or senior from south-
eastern Iowa counties who is majoring in agricultural engineering, fisheries and wildlife biology, 
forestry, or outdoor recreation. 
Russell I. Klopp Award for a senior in horticulture. No application necessary. 
Knights of Ak-Sar-Ben Scholarships for freshmen from Iowa counties which had exhibitors 
at the Ak-Sar-Ben livestock show the previous year. 
Moorman Manufacturing Company Scholarships for freshmen and sophomores. 
Poultry Industry Scholarships for students in poultry science. Sponsored by the members 
of the poultry industry of Iowa.. ~. 
Production Credit Associations in Iowa Scholarships for male freshmen from Iowa farms. 
Ralston Purina Company Scholarship for a junior or senior in agricultural business, agri-
cultural education, agricultural engineering, agricultural journalism, agronomy, animal science, 
dairy science, farm operations, food technology, or poultry science. 
Rice Estate Advanced Curriculum Scholarships for juniors and seniors. 
Rice Estate International Service Scholarships for juniors or seniors taking the Prepa-
ration for International Service in Agriculture program. 
Paul P. Stewart Memorial Scholarship for a sophomore, junior, or senior student in dairy 
science, sponsored by dairymen and friends of the late Paul P. Stewart. 
H.K. Wilson Advanced Curriculum Scholarship for a sophomore who has earned a 3.0 
cumulative average. 
Chuck Worcester Intern Scholarship for a junior to work one summer as a farm editor 
and one school year as a campus correspondent. 
Zimmerman Memorial Prize for a junior in horticulture. No application necessary. 
Engineering Scholarships r 
Applications for all College of Engineering scholarships, awards, and aid funds must be 
made in triplicate by Jan. 30. All scholarship applications should be addressed to the Ssrholar-
ships and Awards Committee, College of Engineering, 104 Marston Hall. Application blanks 
are available in the various departmental:offices. In this section only, a reference to an under-
graduate refers to a sophomore, junior, or senior. 
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~lcoa Engineering Achievement Scholarship for an engineering senior. 
~)coa Engineering Scholarships for undergraduates in engineering. 
Amerlcan Institute of Industrial Engineers Scholarship for a senior in industrial engi-
neering. 
Associated General Contractors Scholarship for a junior or senior in civil engineering or 
a second-year student in construction technology. 
Babcock and Wilcox Scholarships for undergraduates in engineering and engineering 
technology. 
Black and Veatch Scholarships for fr~shmen in civil engineering. 
Boeing Scholarships for juniors or seniors in electrical, mechanical, aerospace, and civil 
engineering, and industrial administration. 
Bourns Inc. Scholarship for a junior or senior in electrical, mechanical, or industrial engi-
neering. 
Amos E. Buetell Memorial Award for a senior in mechanical or electrical engineering. 
Continental Oil Company Scholarship for an undergraduate in chemical engineering. 
Dr. J.B. Davidson Scholarship for an undergraduate student in agricultural engineering. 
Durant, Deininger, Dommer, Kramer, and Gordon Scholarship for a senior in architecture. 
Ferro Corporation Scholarship for a junior or senior in ceramic engineering. 
Almon H. Fuller Scholarship for a senior in civil engineering. 
Murray Gautsch Scholarship for a student in ceramic engineering. 
Gibbs-Cook Scholarship for an engineering junior or senior with interest in the construction 
industry. .___ 
Goodyear Scholarship1for a senior in chemical or mechanical engineering. 
A.P. Green Refractories Scholarship for a student in ceramic engineering. 
Frank W. Griffith Educational Award for a senior in architecture. 
Walter Handy Memorial Scholarship for a junior in civil engineering. 
Henning H. Henningson Memorial Scholarship for an electrical engineering freshman from 
a rural community. ..J 
Burdette Higgins Award Scholarship for a graduating senior in architecture. 
Iowa Limestone Producers Association Award for a senior in civil engineering. 
'-" 
Frank Kerekes Memorial Scholarship for a junior or senior in civil engineering. 
Peter Kiewit Sons' Co. Scholarship for a senior in civil engineering. 
Kimball Scholarship for students enrolled in the College of Engineering. 
Link-Belt Speeder Corporation Scholarship for a junior or senior in mechanical engineering 
or a second-year student in mechanical technology. 
Fred F. Loy Memorial Award for a junior or senior in civil engineering. 
Master Builders of Iowa Scholarship for a junior or senior in construction engineering or 
civil engineering. 
The Maytag Scholarship in Engineering for a senior in mechanical or industrial engi-
neering. 
Keith B. Merrill "Christmas" Scholarship for a junior or senior in civil engineering . 
...-- Minnesota Mining and Manufacturing Company Scholarships for engineering undergradu-
ates. 
Missouri Valley Machinery Company Scholarships for engineering freshmen. 
Guy W. Morrison Scholarship for a junior or senior in civil, electrical, industrial, or me-
chanical engineering, or technical journalism. 
Carl E. Nelson Scholarship for a junior or senior in epgineering. 
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Herman W. Nelson Memorial Scholarship for a senior in mechanical, electrical, or indus-
trial engineering. 
Pennsylvania Glass Sand Corporation Scholarship for a senior in ceramic engineering. 
Pioneer Lumber Company Scholarship for a civil engineering junior or senior. 
Sheffield Brick and Tile Company Scholarship for a ceramic engineering sophomore, junior 
or senior. 
C.W. Shirey Prize Fund for undergraduates in civil engineering. 
Standard Oil of California Scholarships for an undergraduate in chemical or mechanical 
engineering. 
Russell Thompson Memorial Scholarship for ah undergraduate sophomore. 
Herbert 0. Ustrud Memorial Scholarship for a senior in civil engineering. 
Western Electric Fund Scholarship for an engineering undergraduate. 
Leonard Wolf Memorial Scholarship for a junior or senior in architecture. 
Home Economics Scholarships 
Applications must be submitted by April 1 for freshman scholarships and by March 1 
for upperclass scholarships. Unless otherwise stated below, send applications to the Home 
Economics Scholarship and Awards Committee, 122 MacKay Hall. For further information, 
inquire at the Office of the Dean of the College of Home Economics. 
Home Economics Alumnae Scholarships from Alumni Achievement Funds for undergraduate 
stude~s in home economics. 
Ja · e Peterson Anderson Purchase Award. Recognition through purchase award of art 
work of di tinguished quality by students of the Department of Applied Art. Annual purchases 
of fine examples of art for a permanent collection. 
Marietta Bamble Anderson Award Fund for students in applied art and textiles and cloth-
ing. Inquire at Applied Art or Textiles and Clothing Department, MacKay Hall. 
Grace M. Augustine Scholarship for a graduate student in institution management. Inquire 
at Institution Management Department, 11E MacKay Hall. 
Bishop Buffets, Inc. Scholarships for men in four-year institution management degree pro-
grams and in the two-year food service management technical institutL'" Inquire at Institution 
Management Department, 11 E MacKay Hall. 
Helen Alice Burling Schftlarship for a sophomore, junior, or senior student in home eco-
nomics. 
Campbell Soup Home Economics Scholarships for 1970-1974 awarded to sophomore, junior, 
or senior students in food and nutrition with a major in food science. 
Lillian Storms Coover Memorial Scholarship for a graduate student in nutrition or dietetics. 
Inquire at Food and Nutrition Department, 107 MacKay Hall. 
Frances H. Crawford Scholarship for a person who intends to work in school food service 
or is now engaged in school food service work and wishes to prepare further for responsibilities 
of scllool food service administration. Inquire at Institution Management Department, liE 
MacKay Hall. 
Danforth Leadership Training Scholarship for a home economics freshman. 
Delta Phi Delta Award for an upperclass student in applied art. Established-by a bequest 
in the will of Joanne Hansen. Inquire at Applied Art Department, 215B MacKay Hall. 
Julie Diekmann Memorial Award for a senior woman in applied art. No application nec-
essary. 
Donelson Scholarship for students enrolled in agriculture or home economics. 
Farm Journal Scholarship for a high school student planning to major in home economics 
journalism. Inquire at Department of Journalism and Mass Communication. 
Vera Foreman Friley Scholarship for a home economics senior. 
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Anna Lee Garret Gautsch Scholarship for an undergraduate stuqent in home economics 
who has dem~mstrated high scholarship and proficiency in the natural and physical sciences. 
No application. ~ 
Gerber Lllllan Storms Coover Scholarship for a sophomore, junior or senior student in 
food and nutrition. 
Lorraine Wells Hill Scholarship for sophomore, junior or senior student in home economics. 
Home Economics Alumni Scholarships for sophomore, junior, or senior students in home 
economics. Established by the ISU Home Econom!~s Alumni Association. 
Iowa County Extension Home Economists Association Scholarship for a freshman student 
in home economics. Inquire at any County Extension Office. 
Iowa Home Economics Association Scholarship for a freshman with 4-H or FHA record 
and a graduate of an accredited Iowa high school. Make inquiry to Scholarship Committee, 
Iowa Home Economics Association. 
Howard Johnson's Scholarship for a student enrolled in the Department of Institution 
Management. Inquire at Institution Ma,nagement Department, 11E MacKay Hall. 
Millie Kalsem Award for a student in food and nutrition. 
Catherine MacKay Scholarship for a home economics freshman. 
Martha Moffit Scholarships for undergraduate students in food and nutrition majoring in 
dietetics. Inquire at Food and Nutrition Department, 107 MacKay Hall. 
P. Mabel Nelson Scholarship for a sophomore, junior, or senior student in food and nutri-
tion who is interested in pursuing graduate study in food science or nutrltion. 
Esther Compton Ogland Memorial Scholarship for an Iowa resident who is a senior in 
home economics education. 
Florence Pen Scholarship for an undergraduate in food and nutrition. Inquire at Food and 
Nutrition Department, 107 MacKay Hall. 
Sears Roebuck Foundation Scholarships for undergraduate students in home economics 
with preference for students entering teaching or planning careers as home economists in urban 
or rural poverty areas. 
Julia McCollough Smith Award for a home economics senior with highest average grade 
point during at least seven consecutive quarters preceding the senior year. No application 
necessary. 
Stouffer Restaurant Corporation Scholarship for a sophomore, junior, or senior student in 
institution management. 
Tall Corn Chapter of Club Managers Association of America Scholarship for an Iowa resi-
dent who is a sophomore, junior, or senior in institution management. Inquire at Institution 
Management Department, 11 E MacKay Hall. 
John R. Thompson Company Scholarship for a student enrolled in the Department of In-
stitution Management. Inquire at Institution Management Department, llE MacKay Hall. 
Veishea Cherry Pie Award for an undergraduate or graduate student in institution man-
agement. Established by Institution Management Club and Institution Management Depart-
ment. Inquire at Institution Management Department, llE MacKay Hall. 
Florence Walls Scholarship for sophomores and juniors. 
Sciences and Humanities Scholarships 
Unless otherwise indicated, apply to the Scholarships Committee, 12 Beardshear Hall. 
Gertrude Herr Adamson Scholarship in Mathematics for an undergraduate student who 
has displayed ingenuity in mathematics. No application necessary. 
Archer-Daniels-Midland Company Scholarship for a senior in chemistry. Apply to Chem-
istry Department. 
' 
Financial Aid 
Chemistry Department Awards for freshmen, sophomores, juniors, and seniors in chemistry 
who display outstanding scholarship. No application necessary. 
Collins Radio Company Award in Physics for the senior who demonstrates highest com-
petence in physics. No application necessary. 
Dow Chemical Company Scholarship for a, freshman in chemistry. Apply to Chemistry 
Department at end of first semester of high school senior year. 
Earl May Seed Company Scholarship for a junior in botany. No application necessary. 
Ernst and Ernst Accountancy $250 Scholarship offered by, the Department of Industrial 
Administration. No application necessary. 
George Freeman Memorial Scholarship for a junior, senior, or graduate student in general 
or rural sociology. 
Dio Lewis Holl Award to an outstanding senior who completes his work in the current 
academic year in the curriculum in mathematics. No application necessary. 
Iowa Science Talent Search Scholarship for a high school senior who ls a participant in 
the National Talent Search of Science Clubs of America. 
Thomas H. McBride Scholarships in Natural Sciences to undergraduates for expenses at 
Iowa Lakeside Laboratory. Apply to Director, Iowa Lakeside Laboratory, Zoology Department, 
University of Iowa, Iowa City. 
Minnesota Mining and Manufacturing Prize in Physics for a sophomore who shows out-
standing promise for a career in physics. No application t;lecessary. 
Pi Mu Epsilon Award to a junior who has completed sophomore calculus and holds the 
highest scholastic average in freshman and sophomore mathematics and in general scholarship. 
No application necessary. 
Purchasing Agents Scholarship for a junior or senior in the general area of purchasing. 
No application necessary. 
Reader's Digest Scholarships to help cover the cost of projects undertaken by under-
graduates or graduates in journalism. Apply to Department of Journalism and Mass Com-
munication. 
\. 
Veterinary Medicine Scholarships 
Ak-Sar-Ben Awards to two students that have completed their third year of veterinary 
medicinf?_surriculum. Apply to the chairman of the Equine Section, Veterinary Clinical Sciences. 
Am~can Veterinary Medical Association Women's Auxiliary Award for a senior veterinary 
student. 
Borden Veterinary Medicine Scholarship for a senior with the highest grade-point average 
of veterinary students preceding the senior year. 
G.G. Graham Scholarships for graduating seniors in clinical medicine. 
Oris P. Idsvoog Memorial Award to a senior student interested in large animal medicine 
and surgery. Prefe.rence is given to seniors from the states of North Dakota and Wisconsin. 
Iza Merchant Award for a College of Veterinary Medicine student's wife who pas shown the 
greatest interest and has been active in the Auxlliary to the Iowa State Student Chapter of 
the American Veterinary Medical Association. 
Merck Veterinary Manual Award given to a junior and a senior. 
Charles Pfizer and Company Award for a junior in veterinary medicine. Applications are 
submitted to the Chairman of the Honors and Awards Committee. 
Riser Small Animal Award for a senior in small aninlal medicine and surgery. 
Paul F. Starch Phi Zeta Award for a freshman in veterinary medicine. 
Charles Steele Memorial A ward for a veterinary medicine sophomore. 
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-Upjohn Award for a senior who shows proficiency in large animal medicine. 
Upjohn Award for a senior who shows proficiency in small animal medicine. 
Walnut Grove Large Animal Nutrition Award for a fourth year veterinary student. 
Iowa State University Veterinary Medical Alumni Association Scholarships 
Henry Dale Bergman Award for a third year student in veterinary medicine. 
George Judlsch Scholarship Prize for the fourth year veterinary student with the highest 
scholastic average. 
Ivai Arthur Merchant Award for a second year student in veterinary medicine. 
Burton C. Thompson Award for a first year veterinary student. 
/ 
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RELIGIOUS LIFE 
Iowa State is a state-supported, nonsectarian institution, but it recognizes the importance 
of spiritual life and cooperates with the many off-campus groups which fulfill the religious needs 
of the community. 
The Student Religious Council plans and coordinates programs designed to challenge 
students to a deeper exploration of their value commitments. 
Most of the larger denominations have churches within easy walking distance of the 
campus. A number of these have built attractive student centers in connection with 
the churches and conduct extensive student programs under the direction of professionally 
trained persons. 
The Young Men's Christian Association and the Young Women's Christian Association 
have active campus projects. The two Y's share Alumni Hall, a large building near the center 
of campus. 
LECTURES 
During the academic year the University Lecture Series brings to the campus a number 
of speakers eminent in national and international affairs, the sciences and the arts. In addition 
to their formal lectures, a number of these speakers meet with students informally for dis-
cussions. Through these lectures and discussions the students are given a well-rounded pre-
sentation on subjects and areas affecting their culture, e·ducational and economic philosophy, 
and scientific development. A World Affairs Institute, concentrating on one aspect of inter-
national interest and drawing on experts in the field, and a National Affairs Institute, con-
cerned w1th a topic of current interest in the United States, are held eaeb year. From time 
to time University Lecture Series also sponsors or cosponsors dramatic, dance, and musical 
events. 
DEBATE AND F~ENSICS 
\.. 
Iowa State Debaters participate in several kinds of forensic activities. In addition to intra-
mural and intercollegiate debate, they sponsor oratory, extemporaneous speaking, radio and 
television discussions, and provide service to business, professional, and educational organiza-
tions. Each year the Debaters travel some 30,000 miles to attend approximately 30 interc011e-._ 
giate speech tournaments, participating in something over 400 debates annually. They sponsor 
both high school and collegiate speech tournaments each year. ~e University is a member 
of the Iowa Intercollegiate Forensic Association, Missouri Valley Forensic League, and has 
a chapter of Delta Sigma Rho-Tau Kappa Alpha, national forensics honorary. Participation 
in forensics is open to all students, with or without previous experi~nce. 
MUSIC ACTIVITIES 
An opportunity to enjoy music, as both a listener and a performer, is provided all Iowa 
State students. The Department of Music offers a full instructional program in vocal and instru-
mental music, theory, history and literature, and music education. Large student performing 
organizations include three choruses, three bands, and a symphony orchestra. Smaller student 
• 
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ensembles include the chamber singers, a pop chorus, and a stage band. Cam pus concerts, 
student operas, musical shows, concert tours, and a Christmas Festival of Music are among the 
musical events offered yearly. 
Two concert series bring professional performers of high caliber to the campus and the city 
of Ames. Choral groups, orchestras, opera, ballet, and solo artists are presented. In addition, 
a series of concerts and recitals is given each year by members of the music faculty. These 
include programs by artist members of the Amati Trio, a piano trio in residence at 
the University. 
Radio and television shows periodically feature student and faculty performers. 
Sigma Alpha Iota and Phi Mu Alpha, professional music fraternities for women and men, 
are represented on campus. 
DRAMATICS 
Iowa State Theatre includes the Iowa State Players, who present well-known plays, and 
the Laboratory Theatre, which seeks unusual and lesser-known plays for specific.laboratory 
purposes. Six to eight plays per year are presented. 
The Theatre presents a series of 15 films, including unusual American films that are part 
of film history. and the unusual and best of the foreign films. 
Another Theatre-sponsored program is Theatre 324, in which students direct the plays. 
Professional productions are brought to campus by the Theatre in cooperation with the 
Lecture Committee. 
Every summer ISU Theatre, sponsors a summer theatre program, such as the current 
Showboat Players. 
' 
ATHLETICS 
Iowa State is a member of the Big Eight Conference, which includes the University of 
Nebraska, University of Colorado, University of Kansas, Kansas State University, University 
of Oklahoma, Oklahoma State University, and the University of Missouri. Teams are fielded 
by Iowa State in football, basketball, baseball, wrestling, swimming, track, cross country, golf, 
tennis, and gymnastics. 
One of the most extensive intramural programs in the nation allows undergraduates to 
compete among themselves as representatives of residence groups. Men compete in touch 
football, basketball, softball, volleyball, bowling, swimming, track, table tennis, wrestling, pocket 
billiards, golf, and tennis. Women compete in volleyball, basketball, softball, badminton, tennis, 
table tennis, golf, bowling, and swimming. Students may play the 18-hole Veenker Memorial 
Golf Course, part of the campus recreation area, at a nominal greens fee. Twenty-nine tennis 
courts are available. 
SPECIAL RECOGNITIONS 
The Deans' List, issued at the close of each quarter, recognizes undergraduate students 
who have been enrolled for 15 or more hours during the quarter and have earned a quality-
point average of3.5 or higher. 
Undergraduate students who have an average of 3.5 or above for all work taken in the 
University are graduated "with distinction." 
Many special awards, established by professional groups, alumni, and others interested 
in the University, are presented annually in recognition of academic attainment and note-
worthy achievements in other areas of campus life. Information about awards offered in the 
various colleges is available through the offices of the respective deans. 
INDEPENDENT STUDENT ASSOCIATION 
The Independent Student Association is an organization of men and women living outside 
residence halls, fraternities, and sororities. Its purpose is to serve the interests of all students 
living off campus and to offer them an opportunity to participate in social activities, intramural 
sports, and various campus activities. Its representatives serve on the Government of the Stu-
dent Body. Both within the campus organization and through the National Independent Student 
Organization, the Independent Student Association provides the opportunity for its members to 
develop their own leadership capabilities. 
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MEMORIAL UNION 
The Memorial Union is the center of much informal education on campus. It is a meeting 
place and headquarters for most of the larger student organizations. Dances, banquets, lec-
tures, concerts, shows, exhibits, and other large campus gatherings are accommodated in its 
meeting halls and ballrooms. Recreational facilities include bowling alleys, table tennis, bil-
liards, television, and a music listening room, as well as quiet lounges and a browsing library. 
A small chapel occupies one corner of the building. A cafeteria, private dining rooms, a restau-
rant, and a snack bar cater to guests of the University as well as students and faculty. 
Overnight guest rooms are occupied by campus visitors. A bookstore meets nearly every stu-
dent need. · 
Launched by alumni as a memorial to the service of sons and daughters of the University 
in World War I, Memorial Union has now become a memorial to all Iowa State men and women 
who have served in the armed forces of our country. 
Acquisition cost of the building was nearly $4.5 million. The Memorial Union is owned 
and operated by students and alumni of Iowa State and is financed from dues and from fees 
received from services. 
HONOR AND PROFESSIONAL ORGANIZATIONS 
Ten honor societies, which elect membership primarily on attainment in scholarship or 
research, are recognized by the Cniversity: 
Alpha Kappa Delta-Sociology 
Alpha Lambda Delta- Freshmen (women) 
Alpha Zeta-Agriculture and Veterinary Medicine (men) 
Gamma Sigma Delta-Agriculture and Veterinary Medicine 
Omicron .Nu-Home Economics (women) 
Phi Eta s'igma-Freshmen (men) 
Phi Kappa Phi-All-l' niversity 
Phi Zeta-Veterinary Medicine 
Sigma Xi-Scientific research 
Tau Beta Pi-Engineering (men) 
Professional societies that choose their membership from students having special depart-
mental affiliations and meeting scholastic and character requirements are officially recognized 
in most curricula of the tTniversity. There are also departmental clubs and organizations that 
meet special interests. 
In addition, activities honoraries focus their requirements on the basis of interest, par-
ticipation, or special attainment in all-University activities. Cardinal Key and Mortar Board 
are the highest activities honoraries for men and women respectively. Both select members 
on leadership, service to Iowa State, scholarship, and character. 
Seven other activities honoraries recognize students in various special areas. 
PUBLICATIONS 
Student publications cover all facets of student life. They include: 
The Bomb-Student yearbook 
The Iowa State Daily-Campus newspaper 
The Ames Forester-For forestry students and alumni 
The Iowa Agriculturist-Published by students of the College of Agriculture 
Outlook-Published by students of the College of Home Economics 
The Iowa State llniversity Veterinarian-Official publication of the student chapter of 
the American Veterinary Medical Association 
The Iowa Engineer- Published by students of the College of Engineering 
Ethos-Published by students of the College of Sciences and Humanities 
Sketch-Publishes creative writing of students 
Three Quarters- Publishes best writings of freshmen English students 
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FRATERNITIES AND SORORITIES 
All social fraternities and sororities are under the coordination of the Dean of Students 
Office. Several staff members work through Interfraternity Council and Panhellenlc Council to 
provide opportunities for self-development of students in these residence groups. 
The 36 social fraternities with chapters at Iowa State have approximately 2,400 men and 
house about 2,000 of these. The cost of living in a fraternity house varies from $270 to $340 
per quarter, with an average of $310. This amount includes room, board, social dues, and other 
chapter expenses. Initiation fees range from $20 to $117.50 per member, with an average cost 
of $80. The higher fees generally include the cost of the fraternity pin. First-year men students 
may live in a fraternity house. · 
There are approximately 950 women in the 14 national social sororities. The house blll 
for each member of these chapters ranges from $297 to $375 per quarter, with an average 
cost of approximately $330. This amount includes room, board, social an~ national dues, other 
chapter expenses, and in some cases, the building fund payment. Initiation fees vary from $24 
to $95. The higher figure may include the cost of the active's pip or "badge," building fund 
payment, and lifetime membership. 
Freshman women pledged during formal rush or later in the year are urged to live in the 
residence halls for the a9ademic year. However, both they and upperclass women may move 
into their sorority house before or after initiation upon invitation of the chapter, providing 
they abide by their residence hall contracts. 
Any woman admitted to Iowa State is eligible to go through rush. There is no grade 
requirement. 
To be eligible for going through fraternity rush, a freshman entering Iowa State University 
without previous college credit must either rank in the upper one-half of his high school class 
on graduation or rank in the upper one-half of his high school class when admitted to Iowa 
State University. 
RESIDENCE .HALLS ASSOCIATIONS 
Approximately 7,800 undergraduates live in the residence halls of Iowa State University. 
These residence halls are organized geographically into three autonomous student associations: 
the Towers Residence Association (TRA), the Richardson Court Association (RCA), and the 
Union Drive Association (UDA ). The approximately 2,600 students in each of these coeduca-
tional associations elect a group of executive officers who S;re responsible for coordinating 
University events_ and activities with the association residence hall program. In addition, each 
association funds and maintains a social program, an intra~ural program, a camera club, a 
ham radio club, and numerous committees that supplement th total social-educational develop-
ment of the individual residents. The three associations als jointly sponsor several projects 
such as the KPGY AM-FM radio station and Residence Hall Week. 
Each association is further organized into smaller living groups called houses. These 
houses of 40 to 60 members are the foundation of Iowa State's residence hall program. Mem-
bers of the houses elect their own officers, and the majority of all programs are planned on a 
house-participation basis. The individual's educational experience is augmented by active par-
ticipation in the total house program. 
-
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Alumni Activities 
ALUMNI ASSOCIATION 
Robert L. Crom, Ph.D., Director of Alumni Affairs 
Those who have at some time been enrolled at Iowa State University are eligible for 
membership in the nonprofit charitable corporation known as the Iowa State University Alumni 
Association. It was organized in 1878 "to promote the social, moral, and material welfare" 
of Iowa State and of its faculty, graduates, and those currently or formerly enrolled. 
Students are encouraged to become familiar with and use the services of the Association 
and to become involved in it upon completion of their work on campus. 
The Association now serves more than 70,000 living alumni of record. Its offices are in 
the Memorial Union. Active local alumni clubs are found in many of the principal cities of the 
United States and in various counties of Iowa. The Alumnus, official periodical of the Associa-
tion, is published bimonthly. 
?---., 
/1 \. ALUMNI ACHIEVEMENT FUND 
Don F. Gustafson, B.S., Director 
The Alumni Achievement Fund supports many worthwhile causes for which other funds 
are not available. These include cultural activities, undergraduate research, awards for distin-
guished professors and undergraduates, intercollegiate athletics, scholarships, loan funds, and 
many needs of an emergency nature. 
Funds for the support of these causes come from annual gifts from thousands of former 
students, graduates, and individual and corporate friends of the University. The Fund is often 
the recipient of major gifts in the form of real estate or securities. All gifts to the Fund are 
tax deductible. It is administered by a board of 15 trustees elected by the Alumni Association 
Executive Committee. --
THE IOWA STATE UNIVERSITY FOUNDATION 
Richard A. Morton, B.A., Executive Secretary 
The Iowa State University Foundation was formed in 1958 to assist the University in 
projects which are vital to its growth and development, but which cannot or should not be 
financed from legislative appropriations. The Foundation is able to accept large gifts and 
grants from individuals or organizations and to assure continuity of management of such funds. 
Its board of 78 governors, mostly alumni, represents all areas of the nation. 
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Bachelor's Degree Requirements 
A cumulative average of at least 2.00 in all work taken at Iowa State University is re-
quired for graduation. 
A student transferring from another college or uqiversity to Iowa State is required to 
have a 2.00 cumulative average. A student may, however, be admitted with a quality point 
deficiency, but he will be required to earn enough quality points above a 2.00 at Iowa State 
to offset the quality-point deficiency at the time of entrance. 
A student who takes work at another college or university after having been admitted to 
Iowa State is required to submit transcripts of all work taken elsewhere upon registration at 
Iowa State. This work must average a 2.00 or the deficiency of quality points will be assessed 
against the student. Failure to submit such transcripts will be grounds for dismissal. 
In unusual circumstances, the academic standards committees of the respective colleges 
may review and give further consideration to the records of students who, except for grade-
point average, have satisfactorily completed all graduation requirements. If the appropriate 
college academic standards committee considers that the educational and professional needs of 
such a student have been satisfactorily met, or can be satisfactorily met by imposing further 
conditions, then the committee may recommend to the dean of the college 'that the student be 
graduated or that a supplemental program be accepted in place of the fully unqualified grade-
point average. The college academic standards committee chairman reports such exceptional 
actions to the University Academic Standards Committee. 
High scholarship is recognized at graduation. Students who have a cumulative quality-
point average of 3.50 or above are eligible to graduate with distinction. The quality-point 
average upon which graduation with distinction 1is determined includes all work undertaken at 
Iowa State prior to the opening of the quarter in which the student receives his degree. 
The last 45 quarter credits needed to complete the requirements for a bachelor's degree 
must be taken in residence. However, nine of these last 45 quarter credits may be taken out of 
residence if in elective courses. 
, A student may receive two bachelor's degrees if he meets the requirements of each cur-
riculum and earns at least 45 credits beyond the requirements of the curriculum requiring the 
greater number of credits. Each degree program must be approved by the appropriate depart-
ment chairman or head. 
ENGLISH PROFICIENCY REQUIREMENT 
-,. 
Students who have taken a first year English sequence and received no mark lower than 
a "C" and students whose native language is something other than English are not subject to 
the English proficie::1cy requirement. The remainder must take the examination during the first 
quarter of the junior year. Those who fail the junior-level proficiency examination in English 
will be assigned to the Writing Clinic by their academic advisers. The student's major depart-
ment will stipulate further procedures after receiving advice from the Clinic. Procedures may 
include the following: (a) sustained study in the Writing Clinic, (b) private tutoring, (c) written ' 
reports within the major department. The Writing Cllnic will give descriptive reports to the 
student's department but will not issue pass-fail evaluations. The major department will be the 
final judge of the student's readines.s to graduate. 
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LIBRARY REQUIREMENT 
Independent study and investigation through the use of books and libraries enable stu-
dents to grow intellectually and professionally in college and afterward. For this reason, all 
students receive instruction in the use of the University Library, including practice in how to 
locate the published literature of their respective fields of study. 
PI:JVSICAL EDUCATION REQUIREMENT 
/ 
Every undergraduate student must earn at least 3 credits in the basic instruction pro-
gram in physical education unless he is certified by the Student Health Service as physically 
unfit to participate in the program or is specially excused from the requirement by the dean 
of his college. 
Students are encouraged to go beyond this minimum requirement, which is normally 
met during the freshman year, and to follow a continuing program of physical activity through-
out their stay at the University. As many as three additional credits in basic physical educa-
tion courses may be counted among any unrestricted electives that are permitted in a stu-
dent's curriculum. All students may also participate in the extensive intramural sports pro-
gram of the University. 
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S .. tudent Regulations 
GRADING SYSTEM 
-~ 
For each credit earned, quality points are given according to the grade attained: 
A 4 points C 2 points F 0 points 
B 3 points D 1 point P Pass 
Grade reports are prepared each quarter and are supplied to students. Grade reports 
are not routinely sent to parents but are made available upon their request. 
For more detailed information see The Chart, the student handbook. 
SATISFACTORY ACADEMIC PROGRESS 
Minimum satisfactory scholastic achievement is represented by a 2.00 quaJity-point av-
erage each quarter of enrollment. Although failure to achieve this average is not cause for 
immediate dismissal, a student whose work is not satisfactory over a period of time is placed 
on temporary enrollment or may be dismissed in accordance with the regulations prescribed 
by the University Academic Standards Committee and the academic standards committee of 
the college in which he is enrolled. 
CLASS ATTENDANCE . 
Students are expected to attend class periods as scheduled. An excuse for any class 
period missed is a matter between the student and his instructor. 
STUDENT CONDUCT 
It is expected that all Iowa State students are on campus for serious educational pursuits 
and that they will conduct themselves so as to preserve an appropriate atmosphere of learning. 
It is also expected that all students who enroll at Iowa State are wllllng to assume the respon-
sibilities of citizenship in the campus community. Association in such a community is purely 
voluntary, and any student may withdraw from it at any time that he considers the obligations 
of membership disproportionate to the benefits. While enrolled, students are subject to U nlver-
sity authority, which includes the prerogative of dismissing those whose conduct is unsuited to 
the aims of an institution of higher learning. 
The President has delegated the authority to establish policy and to deal directly with 
discipline cases to the Committee on Student Behavior. See The Chart, the student handbook. 
~ 
MOTOR VEHICLES 
I 
Students are permitted to own and operate motor vehicles-automobiles, motor scooters, 
and cycles. Motor vehicles, however, are in no way necessary for an Iowa State student, and 
the University believes students under 21 years of age will find lt to their best interests not to 
operate an automobile in Ames. Those who operate a motor vehicle must abide by tlte rather 
extensive regulations necessary because of the congestion on campus. Fines are levieCI for in-
fractions of the regulations. .....__/"' 
PASS-NOT PASS 
A llmlted number of courses may be elected under the Pass-Not Pass system. For the 
regulations regarding this system, see The Chart, the student handbook. 
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College or Agriculture 
? 
Students graduating from the College of Agriculture are provided with a broad education 
including the physical, biological and social sciences, and humanities. Only enough speciali-
zation is provided to help the graduate become established in his chosen profession. Greater 
specialization is provided at the graduate college level. 
Gradu enerally enter one of five broad areas ( 1) graduate studies, (2) education, 
(3) ;2g · ultural roduction, (4) business and industry, or (5) public agencies. Several cur-
ricula rovide min rs so that the specialization developed in the curriculum is designed for 
entry, In one of these five areas. _ , 
Agriculture ·includes a broad range of career opportunities and hundreds of different 
kinds of jobs. The following list suggests some of the opportunities. 
Farming and related enterprises such as raising fruits and vegetables, producing 
greenhouse and nursery stock, and growing timber or woodlands. 
Research in agriculture, in government 'agencies, universities, industry, or private 
research organizations. 
Education, including high school and college teaching, the Cooperative Extension 
Service, farm organizations, foundations, industry, and government agencies. 
Industry, such as food processing, forest products, feed and fertilizer, farm ma-
chinery, fats and oils, pesticides and herbicides. 
Business associated with agriculture-farm management, credit, insurance, food 
products, marketing, farm service and supply. 
Special services, including landscape design, turfgrass management, establishment 
of parks and playgrounds, and urban planning. 
Communications, as represented by agricultural magazines and journals,Jarm radio 
and television programs, motion pictures, exhibits, advertising, and public relations. 
Forestry, soil and water conservation, fish and wildlife management, and outdoor 
recreation programs. 
Each student in the College of Agriculture works closely with an academic adviser who 
is associated with the curriculum in which the student is majoring. The adviser helps the stu-
dent prepare his schedule of courses each quarter, assists in making personal adjustment to 
university life, and counsels on vocational choices. A special effort is made in the College of 
Agriculture to adjust the student's schedule of course work in accordance with his capabilltles. 
In addition to studies required for professional competence, the College of Agriculture 
provides in each of its curricula the opportunity to pursue studies which add to personal 
growth, help the individual to understand the environment in which he lives and aid him in 
communicating clearly. Requirements in any 4-year curriculum are at least as extensive as 
those shown in the group requirements. 
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Group Requirements, College of Agriculture 
I. English and speech 
II. Mathematical sc1ences 
(Computer sc1ence, mathematics, stat1stlcs) 
Ill. Phys1cal sc1ences 
(Biochemistry, b1ophys1cs, chemistry, geology, meteorology, 
and phys1cs) Up to 5 cred1ts 10 mathemat1cs above the departmental 
mathematical requirement may be substituted for phys1cal sc1ences. 
IV. Biological sciences 
(Bactenology, b1ochem1stry, b1ology, b1ophys1cs, botany, genet1cs, zoology) 
V. Social sc1ences 
(Anthropology, econom1cs, government, psychology, sociology) 
VI. Humamties 
(Art, fore1gn languages at the 200 level or above, h1story, literature, mus1c, philosophy) 
Credits 
11 
8 
16 
10 
12 
6 
Most undergraduate study in the College of Agriculture covers a period of 4 years and 
leads to the degree Bachelor of Science, but shorter programs are also available. Graduate 
study in agriculture is conducted through the Graduate College. Details are found in the Grad-
uate College section of the catalog. 
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Curricula in Agriculture 
Leading to the Degree Bachelor of Science 
Curriculum or Major 
Agncultural Busmess 
Agncultural Educat1on 
Agncultural Engmeenng 
Agncultural Journalism 
Agronomy 
Ammal Sc1ence 
B1ometry 
Dauy Sc1ence 
Entomology 
Farm Operat1on 
F1shenes and W1ldllfe B1ology 
Food Technology 
Forestry 
f. orest Resource Management 
For est Products 
H ortlcu ltu re 
Landscape Architecture 
Outdoor RecreatiOn Resources 
Plant Pathology 
Pubhc Serv1ce and Admm1strat1on an Agnculture 
Urban Planmng 
Department 
Econom1cs 
Agncultural Education 
Agncultural Engmeenng 
Journalism and Mass Commumcat10n 
Agronomy 
Ammal Sc1ence 
Stat1st1cs 
Ammal Sc1ence 
Zoology and Entomology 
College of Agnculture 
Zoology and Entomology 
Food Technology 
Forestry 
Horticulture 
Landscape Architecture 
College of Agnculture 
Botany and Plant Pathology 
Sociology and Anthropology 
Landscape Architecture 
Leading to a Certificate in Technical Agriculture 
A 2-year program m agncu lture admimstered through the office of Farm OperatiOn. (See Index) 
Curriculum in Agricultural Business 
Administered by the Department of Economics. 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
Students majoring in agricultural business complete the core course requirements listed 
below, plus one or two minors. The core course requirements meet the College of Agriculture 
group requirements, provide the student with a broad educational background, and constitute 
a major in agricultural business. One minor must be selected from the following list: 
Economic Analysis: For students interested in positions as professional agricultural 
economists in industry or government and for students interested in pursuing grad-
uate work. 
Farm Management: For students interested in farming, professional farm manage-
ment, farm real estate, appraisal, extension, farm credit and banklng...,and other 
advisory services to farmers. 
Marketing Management: For students interested in entering the various agricultural 
marketing, processing, distributive, and farm-supply business~s which serve agri-
culture. Specific work may involve sales, management, credit, .banking, accounting, 
transportation, insurance, or personneL 
Publlc Polley: For students interested in positions with publlc agencies such as 
federal, state, and local governments, extension work, foreign agricultural services, 
and other organizations serving the publlc which require a basic knowledge of 
the business side of agriculture. 
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Agricultural Journalism: For students interested in agricultural journalism and 
mass communication. Students may select an area of concentration in advertising 
management and public relations, news and editorial writing, or radio and tele-
vision broadcasting. Programs are developed in cooperation with the Department 
of Journalism and Mass Communication. 
Agricultural Education: For students desiring to become certified to teach agricul-
tural economics or vocational agriculture at the secondary school level. Programs 
are developed in cooperation with the Department of Agricultural Education. 
A second minor may be selected from the above list or in departmental areas such as 
agricultural engineering, agronomy, animal science, and statistics. Specific courses are deter-
mined by the agricultural business curriculum in cooperation with the appropriate department. 
Minors contain 20 or more credits and must be declared prior to senior classification. Each 
major-minor program provides for electives to permit the student to select additional courses. 
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Core Courses for a Major in Agricultural Business: 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Credtts 
Agncultural Econom1cs 
Econ 121 
General Chem1stry1 
Chern. 141, 141L 
F 1mte Mathemat1cs1 
Math 1104 Onentat1on m Agncultural Busmess 
Econ. 110 
Prmc1pl 810 
B 101 
L1brary lnstruct1on 
L1b 160 
Phys1cal Education 
Prmc1ples of Econom1cs 
Econ 241 
Amencan Government 
Pol S 215 
General Psychology 
Psych 101 
~· 
Money and Bankmg 
Econ. 314 
Farm Management and 
Orgamzatlon 
Econ. 330 
Introductory Genetics 
Gen 301 
Prmc1ples of Accountmg 
I Ad 384 
Introduction to Agucultural Polley 
Econ.447 
Freshman Year 
Prmc1ples of Crop Production 
3 Agron 114A 
General Chem1stry 
4 Chern 142, 142L 
B1ology of Organ1sms 
5 81ol 102A 
81ology of Orgamsms 
R BIOI 1028 
Language m Compos1t1on and 
3 Readmg 
Engl 104 
1 Phys1cal EducatiOn 
1 
Sophomore Year 
Prmc1ples of Econom1cs 
3 Econ 242 
Prmc1ples of Stat1st1cs 
3 Stat 101 
Consumer Psychology 
3 Psych 250 
Fundamentals of Speech 
Sp 211 
Junior Year 
3 
Puce and Resource Allocation 
Econ 307 
4 . 
3 
4 
Agncultural Law 
Econ. 451 (3 cr ) 
or 
Busmess Law I 
I.Ad 365 (3 cr ) 
Prmc1ples of Accountmg 
I Ad 385 
Fundamentals of Nutut10n 
.. 
Ammal Product1on 
4 An S. 114 5 
lntroduct1on to SociOlogy 
4 Soc 134 (3cr.) 
or 
2 Rurallnst1tut10ns and Organ1zat1ons 
Soc 130(4 cr ) 3-4 
2 Phys1cal Sc1ence 
or 
Mathematics E lect1ve1 5 
4 Language m Compos1t1on and 
1 Readmg 
Engl 105 4 
Phys1cal Education 1 
Marketing Bus mess Oper at10ns. 
3 Econ 292 
Fundamentals of Soli Sc1ence 
5 Agron 154A 
Elementary Orgamc Chem1stry 
3 Chern 231.231A 
3 
3 
3 
3 
Agncultural Marketmg 
Econ. 335 
Apphed Ammal Nutnt1on 
An.S 319 
Labor Econom1cs and 
Labor RelatiOns 
Econ 305 
Humamtles Electlve1 
4 
4 
3 
4 
3 
6 
An S 318 4 
Senior Year 
Busmess Commumcat1on 
3 Engl. 404 (2 cr ) 
or 
Wntmg of Reports and T echmca I 
Papers 
"-'Public F mance 
Econ. 405 (3 cr.) 
or 
Nat1onallncome and Employment 
Econ. 409 (3 cr.) 
Engl. 414 (3 cr.) 2-3 
3 
'Students are placed m Chern 140, 141. or 142 and Math. 104, 105, 109 or llO cons1stent wtth preparation. 
1See group requtrements for the College of Agnculture for a descrtptlon of phys1cal sc1ence and humamtles. 
Prior to graduation each student 1s requtred to complete the requnement for Ag. 104 (6 months of work experience). 
Students electmg ROTC may apply these cred1ts toward etectlve requtrements. 
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Curriculum in Agricultural Education 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
Two calendar years of farm experience after the age of 14 are required of those who wish 
to qualify for teaching vocational agriculture. 
The curriculum in agricultural education is designed to prepare persons for careers as 
vocational agriculture instructors, agricultural extension workers, or educational personnel 
in related agricultural businesses and industries. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Freshman Year 
Language m Compos1t1on Language m Compos1t10n Agncultural ConstructiOn 
and Readmg and Readmg Matenals and Procedures 
Engl. 104 4 Engl. 105 4 A.E. 255 3 
Prmc1ples of Crop Production An1mal Production General Psychology 
Agron. 114A 4 An.S. 114 5 Psych 101 3 
Pnnc1ples of B1ology Computer Sc1ence, Math- Foundations of Amencan BIOI. 101 3 ematlcs, and/or Statistics 5 Educat10n B1ology of Orgamsms Metal Construction and Educ. 204 3 BIOI. 102A 2 Mamtenance Publlc1ty and Public L1brary Instruction A. E. 254 3 Relat1ons L1b. 160 Phys1cal Educat1on 1 Jl. 225 3 Orientation Computer Sc1ence, Math-
Ag.Ed. 110 R emat1cs, or Stat1st1cs 3 Physical Education 1 Phys1cal Educat1on 1 
Sophomore Year 
Prmc1ples of Econom1cs Prmc1ples of Econom1cs Elementary Orgamc Chem1stry 
Econ. 241 3 Econ 242 ,3 __.,__ Chern 231, 232 5 General Chem1stry General Chem1stry Amencan Government Chern. 141, 14ll 4 Chern. 142, 142L 4 Pol S. 215 3 Agncultural Engmeermg E lect1ve 3 F undamenta Is of So1l Sc1ence Crop Growth and Culture B1olog1cal Sc1ence E lect1ve 4 Agron 154A 4 Agron. 315 4 
Developmental Psychology ObservatiOn and Survey of Program 
Psych. 230 3 of Educat1on m Agnculture 
Ammal Sc1ence Elective 3 Ag.Ed 211A 
Fundamentals of Speech 
Sp 211 3 
Junior and Senior Years 
Technical Agriculture Science Professional A.E. 334 4 Gen. 301 3 Psych. 333 3 A.E. 415 3 Elect1ves m the Phys1cal Educ. 305A 3 Agron. 354 4 Sc1ences 3 Educ. 305B 1 An.S. 318 .. 4 Humanities Ag.Ed. 321 3 An.S. 319 3 E lectlves m Art, H 1story, Ag.Ed. 412 3 Econ.230 3 Literature, Mus1c, and Philosophy 6 Ag.Ed. 414 3 Econ. 330 4 Electives Ag.Ed. 417 9 Economics Elective 3 Free Cho1ce 10 Educ. 426 3 Electives m Techmcal Agnculture 17 
In addition to the courses hsted, each student w1ll be requued to mclude Ag. Ed 110 and Ag. 104 m h1s freshman year. 
Students electmg ROTC may apply these cre<hts toward elect1ve requuements. 
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The junior and senior years will cover a minimum of 96 credits and will be planned to 
carry forward and expand the field of the student's major study. A foundational or advanced 
systematic sequence of science or social studies may be chosen for the student's minor, non-
agricultural teaching field. Early in the junior year, a complete program will be worked out by 
the student in conference with his adviser. The subjects making up the junior-senior years 
ordinarily should be 300- or 400-level courses. 
To be certified and be a teacher in a specialized area of agriculture at the secondary 
school level, a student may earn 81 credits in technical agriculture, including 36 credits in one 
area of specialization, 20 credits in a second area of specialization in lieu of the technical agri-
culture requirements described above, and Psych. 101, 230, 333, Educ. 204, 305A, 305B, 426, 
and Ag. Ed. 110, 211A, 321,412,414, and 417. 
Areas of specialization are agricultural economics, agricultural engineering, agronomy, 
animal science, and horticulture. r 
Students who do not meet the requirements for a teaching certificate may elect 18 credits 
in place of A g. Ed. 412, 414, 417, and Educ. 426 and may be graduated with the degree Bach-
elor of Science in general agriculture. ' 
Curriculum in Agricultural Journalism 
Administered by the Department of J ournallsm and Mass Communication. 
Leading to the degree Bachelor of Science. Total credits required-198, including 3 credits 
of physical education and 6 credits of professional work requi~ment, Jl. 490J. To insure 
breadth of educational experience, and to provide professional competence in the field of jour-
nalism or as a foundation for graduate work, each student must complete credits in the basic 
areas of learning outlined below as a prerequisite to graduation. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits Credits 
Freshman Year 
Language m Compos1t10n and language m Composition and Fundamentals of Speech 
Readmg Readmg Sp. 211 3 
Engl 104 4 Engl 105 4 Introduction to Mass Communication 
F1mte Mathematics Prmc1ples of Stat1st1cs Jl. 101 2 
Math. 104 5 Stat. 101(5 cr ) General Chemistry 
Prmc1ples of B1ology or Chern. 142, 142L 4 
BIOI. 101 3 Elective m Mathematlcs(3 cr.) 3-5 Fundamentals of So1l Sc1ence 
Expenmental B1ology General Chem1stry Agron. 154A 4 
BIOI. lOlA 2 Chern. 141, 141L 4 Phys1cal Edueation 1 
L1brary Instruction Pnnc1ples of Crop Production General Psychology 
L1b. 160 1 Agron. 114A 4 Psych. 101 3 
Phys1cal Educat1on 1 Phys1cal Education 1 
Sophomore Year 
Ammal Productton Feeds and F eedmg Amencan Government 
An.S 114 5 An S 2181 4 Poi.S. 215 3 
Btology of Orgamsms Envuonmental Btology Prmctples of Economtcs 
B10l 102A 2 Btol. 103 3 Econ 242 3 
Bas1c Reportmg Punctples of Economtcs Htstory of Ameucan Agrtculture 
Jl 201 4 [con 241 3 Htst 375 3 
lntroductton to Soctology Baste Reporting Baste Reportmg 
Soc 134 3 Jl 202 3 Jl 203 4 
Electtvesl 3 Electtvesl _../ 3 Electtvesl 3 
1Students seektng a subJect matter concentratton tn the ammal sctences are encouraged to mclude Chern 231 tn the phys1cal 
sctence group and substitute An S 318 for An S 218 1n the agricultural group 
'May be used as free elect1ves or to fulfill group requirements (see JUntor-semor hsttng below) 
Junior and Senior Years 
Wntten and spoken Enghsh. 6 addtt1onal elective cred1ts 
Phystcal sctences: 8 addtttonal electtve credtts m meteorology, geology, chem1stry, or phystcs 
Soctal sctences and humamhes: 6 addthonal elective credtts 
Agnculture Area of concentration m aguculture and related subJect matter. 18 add1t10nal cred1ts 
- Journalism: Four 30~1evel courses and three 40~1evel courses. plus 6 cred1ts m Jl 490J. the professiOnal work reqUirement 
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Curriculum in Agronomy 
Leading to the degree Bachelor of Science. Total credits required-1 ~2. of which 58 to 63 
are elective. 
Students majoring in agronomy prepare for careers in sot/ sctence. crop sctence, and ag· 
ncultural climatology, as well as farming, fertilizer and agricultural chemicals, seed production, 
~ seed technology, or soil conservation. 
The elective credits permit fttrther specialization in areas of interest und, at the option of 
the student, may be used to develop minors. l\tinors arc usually interdisciplinary and un• 
directed by the agronomy adviser in consultation with the student and the staff of the depart-
ment offering the minor. The following arc examples of minors: 
Agricultural business 
Agricultural education 
Agricultural journalism 
FALL QUARTER 
Cred1ts 
Ouentat1on 10 Agronomy 
Agron 110 R 
Prmc1ples of Crop Production 
Agron 114A ·4 
Prmc1ples of Biology 
BIOI. 101 ) 3 
General Chem1stry 
Chern 141 and 141L(4 cr) 
or 
General Chemistry 
Chern 147 and 147L(4 cr ) 4 
Language '" Compos1t10n and 
Readmg 
Engl 104 4 
Phys1cal Educat1on 1 
General Botany 
Bot. 107 5 
Fundamentals of Speech 
Sp 211 • 3 
Elementary Orgamc Chem1stry 
Chern 231 and 232 (5cr ) 
or 
Orgamc Chem1stry 
Chern 334 (3 cr ) 3-5 
Elect1ves 3-5 
Animal science 
Extension education 
Farm management 
WINTER QUARTER 
Cred1ts 
Freshman Year 
Expenmental B1ology 
BIOI lOlA 2 
Language 10 Composition 
and Readmg 
Engl 105 4 
L1brary lnstruct1on 
L1b 160 
F 101te Mathemat1cs 
Math 104(5 cr ) 
or 
Introduction to Mathematrcalldeas 
Math 105(4 cr ) 
or 
Analytic Geometry and Calculus I 
Math 110(5 cr ) 4-~ 
General Chem1stry 
Chern 142 and 142l(4 cr ) 
or 
General Chem1stry 
Chern 148 and 148l(4 cr ) 4 
Physrcal E ducatlon 1 
Sophomore Year 
Plant Phys1ology 
Bot. 310 4 
Amencan Government 
Pol S. 215 3 
Punc1ples of Stat1st1cs 
Stat 101 5 
Elect1ves 4 
International service 
Outdoor recreation 
Turfgrass management 
SPRING QUARTER 
Cred1ts 
Fundamentals of So1l Sc1ence 
Agron 154A 4 
B1ology of Organ1sms 
BIOI 102B 2 
Prmc1ples of Econom1cs 
Econ 241 3 
Introduction to Soc1ology 
Soc 134 ( 3 c r l 
or 
General Psychology 
Psych 101 (3 cr l 3 
Phys1cal Educat1on 1 
Elect1ve 3 
~--
Introduction to Meteorology 
Agron 206 3 
Introductory Bactenology 
Bact 300 5 
F oundat1ons and Frontiers of 
PhySICS 
Phys 101(4 cr ) 
or 
General Phys1cs 
Phys. 111(4 cr ) 
or 
IntroductiOn to ClaSSICal ehySICS 
Phys 221(5 cr.} 4-5 
Electives 3-4 
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WINTER QUARTER SPRING QUARTER FALL QUARTER 
Cred1ts Cred1ts 
Agronomic Sciences 
Agronomy Semmar 
Agron. 310 
So11 F ert1hty 
Agron. 354 
Crop Sc1ence Semmar 
Agron. 411 
Soli Sc1ence Semmar 
Agron. 451 
Agronomy Elect1ves 
Jumor and Semor Level Courses 
Biological Sciences 
Survey of B10chem1stry 
B & B 301(3 cr ) 
or 
4 Fundamentals of Nutntron 
1 
21 
An S 318(4 cr) 
Introductory Genet1cs 
Gen. 301 
Ag 104 (SIX months of work experrence) IS requ1red before graduation 
Social Sciences 
Three elect1ve cred1ts rn 
econom1cs, government, 
psychology, or sociology 
3-4 Written and Spoken Eng fish 
S1x elect1ve cred1ts m Enghsh, 
3 speech, or JOurnalism 
Humanities 
S1x elect1ve cred1ts rn art, 
h1story, mus1c, literature, or 
phrlosophy 
Curricula in Animal Science and Dairy Science 
Cred1ts 
3 
6 
6 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
Preprofessional Programs 
Students interested in preparation for admission to colleges of law, medicine, or veteri-
nary medicine may do so with a complementary program and may also satisfy requirements 
for the degree Bachelor of Science in animal science or Bachelor of Science in dairy science. 
(See Index) 
Minors 
In addition to majoring in animal science or dairy science, a student may declare one or 
two minors. This declaration must be made prior to completion of 135 credits. Students declar-
ing one minor must include at least 20 credits in the minor. Students declaring two minors 
must include at least 15 credits in each. 
Suggested minors are: basic science, business, communications, education, extension ser-
vice training, international service, plant sciences. 
( 
Animal Science 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts 
.) Cred1ts Cred1ts 
Freshman Year 
Orrentat1on rn Ammal Sclen'I"-
An S 110 · R 
Ammal Production 
Language rn Compos1tton language m Compos1t1on 
and Readmg and Readmg 
Engl. 104 4 Engl 105 4 
An.S 114 5 
Pnnc1ples of 81ology 
General Chem1stry General Chem1stry 
Chern. 141, 14ll 4 Chern. 142, 142l 4 
8101. 101, lOlA 5 Prmc1ples of Stat1St1cs Prmc1ples of Crop Production 
L1brary InstructiOn Stat. 101 5 A~ron. 114A 4 
L1b. 160 1 
Mathematics 5 
Practical Work Meat and Meat Processrng 
Ag 104 R An S 170 3 
Phys1cal EducatiOn 1 Phys1cal Educat1on 1 Phys1cal Education 1 
FALL QUARTER 
Anatomy of Domestic Ammals 
V .An. 217 
Fundamentals of So1l Sc1ence 
Agron. 154A 
Commumcat1ons Elect1ve 
Soc1al Sc1ence Elect1ve 
Fundamentals of Nutnt1on 
An.S. 318 
Introductory Genet1cs 
Gen.301 
Cred1ts 
WINTER QUARTER 
Sophomore Year 
An1mal Sc1ence Elective 
3 Physiology of Domestic An1mals 
V Phys 264 
4 Orgamc Chem1stry 
3 Prmc1ples of Econom1cs 
3 Econ 241 
Commumcat1ons Elect1ve 
Junior Year 
Apphed An1mal Nutnt1on 
4 An.S. 319 
Prmc1ples of Ammal Breedmg 
3 An S 350 
College of Agriculture 15 7 
SPRING QUARTER 
Credits 
3 Pnnc1ples of Econom1cs 
Econ. 242 
3 Commumcatlons Elect1ve 
3 Soc1a_l Sc1ence Elective 
Ammal Sc1ence Elect1ve 
3 Phys1cal Sc1ence Elect1ve 
3 
Introductory Bactenology 
3 BIOI. 300 
Apphed Ammal Breedmg 
3 An S. 351 
Cred1ts 
3 
3 
3 
3-
3 
5 
3 
In add1t1on to the courses m the core, each student 1s requ1red to complete the follow~ng:1 
Ammal sc1ences (400 level) .12 cred1ts 
Commumcat1ons . . . . . . . 9 cred1ts 
Humamt1es . . . . 6 cred1ts 
Phys1cal sc1ences.... . 3 cred1ts 
Soc1al sc1ences.. 12 cred1ts 
Cred1ts for ROTC may apply toward elect1ve cred1t. 
•see curnculum cred1t sheet for spec1f1c mformat1on 
FALL QUARTER 
Onentat1on m Ammal Sc1ence 
An.S. 110 
Ammal Product1on 
An.S 114 
language 10 Compos1t1on and 
Reading 
Engl. 104 
l1brary Instruction 
l1b. 160 
Phys1cal Educat1on 
Basic Sc1ence1 
Pr1nc1ples of Econom1cs 
Econ. 241 
Anatomy of Domestic Animals 
~n. 217 
Social Sc1ence Electivel 
Animal Sc1ence Elect1ve 
Bas1c Sc1ence1 
Cred1ts 
Dairy Science 
WINTER QUARTER 
Freshman Year 
Introductory Food Technology 
R F.Tch.114 
Language m Compos1t1on and 
5 Readmg 
Engl 105 
Phys1cal Educat1on 
4 Pract1cal Work 
Ag. 104 
1 Bas1c Sc1ence1 
1 
3 
3 
3 
Sophomore Year 
Pr1nc1ples of Econom1cs 
Econ.242 
Physiology of Domest1c Ammals 
V.Phys. 264 
Commumcat10ns Elect1ve 
Humamt1es Elect1veJ 
Phys1cal Sc1ence Elective• 
SPRING QUARTER 
Cred1ts 
Prmc1ples of Crop Product1on 
4 Agron. 114A 
Meat and Meat Processing 
An.S. 170 
4 Physical Educat1on 
1 Communications Elective 
Basic Sc1ence1 
R 
Fundamentals of Soli Science 
3 Agron. 154A 
Introductory Genetics 
3 Gen.301 
3 Fundamentals of Speech 
3 Sp. 211 
Ammal Sc1ence Elective 
Humanities Elect1veJ 
Credits 
4 
3 
1 
3 
4 
3 
3 
3 
158 Colleges and Curricula 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits Cred1ts 
Junior Year 
Fundamentals of Nutnt10n Apphed Ammal Nutnt1on Apphed Ammal Breed1ng 
An.S. 318 4 An.S. 319 3 An.S. 351 3 
Commumcatlons Elect1ve 3 Pnnc1ples of Ammal Breedtng Introductory Bactenology 
Phys1cal Sc1ence Elect1ve• An.S. 350 3 Bact. 300 5 
Soc1al Sc1ence Elective 3 
Senior Year 
Milk Production Da1ry Problems 
An.S. 434 3 An.S. 436 3 
M1lk Secretion Elect1ves5 
An S. 437 3 
'The requ1red m1mmum 25-credlt total m b1ology (101, lOlA), mathematiCS (109 level or higher), chemistry (141, 141L, 142, 
142L, and orgamc) and stat1st1cs (101) wil.l be scheduled m a proper sequence m accordance w1th student's preparation and 
preference 
1Poi.S 215 1s recommended. 
3Humamt1es mclude art, h1story, literature, mus1c, or philosophy. 
•F1ve cred1ts of mathematics at a level above the mm1mum requtrement may be subst1tuted for phys1cal sc1ence. 
5ROTC cred1ts may be used for electives 
Curriculum in Biometry 
Administered by the Department of Statistics witli the degree Bachelor of Science granted 
in the College of Agriculture. Total credits required-192, including 3 credits in physical edu-
cation. 
The major in biometry is expected to include the statistics and mathematics courses indi-
cated in the core requirements that follow. With the guidance of an advisory committee from 
agriculture, the student will select technical agriculture courses which will provide some depth 
of training in an agriculturally related area, such as agronomy, animal science, biology, ento-
mology, fisheries and wildlife, food technology, forestry, or plant pathology. 
Core Requirements 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Freshman Year \ 
Principles of Crop Production Prmc1ples of B1ology Expenmental Biology 
Agron 114 4 B1ol. 101 3 B1ol. lOlA 2 
General Chem1stry General Chem1stry Ammal Production 
Chern. 141, 14ll 4 Chern. 142, 142l 4 An.S. 114 5 
language tn Compos1t1on and language m Compos1t1on and Analytic Geometry and Calculus I 
Reading Readmg Math. 1101 5 
Engl. 104 4 -"- Engl. 105 4 Introduction to Sociology 
library Instruction Introduction to Statistics Soc. 134 3 
lib. 160 1 Stat. 104 3 Phys1cal Education 1 
Physical Education 1 Phys1cal Education 1 
Orientation m Statistics 
Stat. 100 R 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Sophomore Year 
Pnnc1ples of Econom1cs Pnnc1ples of Econom1cs Fundamentals of So1l Sc1ence 
Econ. 241 3 Econ. 242 3 Agron. 154A 4 
Analytic Geometry and Calculus II Analytic Geometry and Calculus Ill Computer Programmmg 
Math. 111 5 Math. 112 5 Com.S. 201 3 
General Phys1cs Fundamentals of Speech Amencan Government 
Phys. 111 4 Sp. 211 3 Poi.S. 215 3 
T echmcal Agnculture 4 B1ology Elect1ve 3 Introductory Genetics 
T echmcal Agnculture 3 Gen. 301 3 
T echmcal Agnculture 3 
In addition to the courses m the core, each student 1s reqUired to complete Chern. 231, Stat. 341, 342, 343, 380, 401, 
402, 411, 421,482, and the following mm1mum elect1ve cred1ts: 
Statistics . . . . . . . . . . . . . . . . . . . . . . . . 3 cred1ts 
Humamties . . . . . . . . . . . .. .. .. .. 6 cred1ts 
Techmcal Agnculture ........... 22 credits 
General Electives ................ 34 credits 
Ag. 104 (SIX months of work expenence) is requ1red before graduation. 
Students electmg ROTC may apply these cred1ts toward elect1ve requuements 
1Courses selected m mathematics should be cons1stent w1th preparation. (See Index, Mathematics for descnpt1on of begm-
nmg courses.) 
Curriculum in Entomology 
Administered by the Department of Zoology and Entomology. 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Freshman Year 
Pnnc1ples of Biology Environmental Biology General Zoology 
Bioi. 101 3 Bioi. 103 3 Zool. 106 5 
Experimental Biology General Chemistry General Botany 
Bioi. lOlA 2 Chern. 142, 142l 4 Bot. 107 5 
General Chemistry Pnnc1ples of Statistics Language in Composition and 
Chern. 141, 141l 4 Stat. 101 5 Reading 
F m1te Mathematics language m Compos1t1on and Engl. 105 4 
Math. 104 (5 cr.) Readmg library Instruction 
or Engl. 104 4 Lib. 160 1 
Precalculus Mathematics Phys1cal Educat1on 1 Physical Education 1 
Math. 109 (5 cr.) 5 
T echnicallecture 
Zool. 100 R 
Phys1cal EducatiOn 1 
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FALL QUARTER 
General Entomology 
Zoot. 370 
Orgamc Chem1stry 
Chern. 334 
Computer Programmmg 
Com.S. 201 
Prmc1ples of Crop Production 
Agron. 114A 
Introduction to Literature 
Engl. 201 
Prmc1ples of Physiology 
Zoot. 455 
General Phys1cs 
Phys. 111 
Prmc1ples of Horticulture 
Hort. 114A 
Introductory Geneltcs 
Gen 301 
Ameucan Government 
Pol S 215 
WINTER QUARTER 
Cred1ts 
Sophomore Year 
Comparative Anatomy 
4 Zoot. 320 
Orgamc Chemistry 
3 Chern. 335 
Introduction to Geology 
3 Geol. 100 
Prmc1ples of Econom1cs 
4 Econ. 241 
3 
4 
4 
3 
Junior Year 
Econom1c Entomology 
Zoot 470 
Vertebrate Embryology 
Zoot 334 
General Phys1cs 
Phys. 112 
Semor Year 
Plant Phystology 
3 Bot 310 
Introductory Bacter1o logy 
3 Bact 300 
Ag. 104, SIX months of work expenence. 1S reqUired before graduatiOn 
SPRING QUARTER 
Cred1ts 
Plant Taxonomy 
5 Bot. 306 
Laboratory m Orgamc Chem1stry 
3 Chern. 337 
Fundamentals of So1l Sc1ence 
4 Agron 154A 
Prmc1ples of Economics 
3 Econ. 242 
3 
5 
4 
IntroductiOn to Soc1ology 
Soc 134 
ln~tebrate Zoology 
Uool 307 
r·undamentals of Speech 
Sp 211 
Wntmg of Reports and 
4 T echn1cal Papers 
Engl 414 
5 
Cred1ts 
4 
2 
4 
3 
3 
4 
3 
3 
A mm1mum of 12 cred1ts must be elected from the foll~wmg group of courses Engl 330. 354. 363, 364, H1st 201. 202, 
203, 375; Phil. 260,270. I Ad 365 ) 
A mm1mum of seven add1t1onal cred1ts 10 entomological courses must be elected 
Other suggested electives Agron 424. An S 114; B & B 301. 311. Bot 216, 404. 407; Chern. 211, Educ. 468, Gen 
305. H1st 430A-C. Hort 214. Math 110. 111.112. 213. Phys 113. Psych 101. Jl 225; Zoot 304, 311, 324, 402, 570, 572, 
574.576,577 
Students electmg ROTC may apply these cred1ts toward elective reqUirement 
Curriculum in Farm Operation 
Administered by the College of Agriculture. 
The curriculum offers work for the degree Bachelor of Science with major work in farm 
operation. It includes a collegiate winter quarter program, a 2-year program leading to a certi-
ficate ln technical agriculture and a 4-year degree program. 
The farm operation curriculum is intended for those students who are preparing to enter 
production agriculture and related occupations. It is, therefore, designed to help the student 
develop those understandings, abilities, and attitudes which are essential to efficient manage-
ment of production resources. It also enables the student to become better prepared for par-
ticipation as a citizen and leader in his community. Through the use of electives, students may 
develop an area of specialization to accompany their major in farm operation. 
Winter Quarter Program 
The farm operation winter-quarter collegiate program is provided for the student who 
wants a one-quarter practical agriculture program. Admission requirements are flexible for 
College of Agriculture 161 
students in this program, and all required courses will apply toward the degree Bachelor of 
Science if the student continues his education. In the event the student continues his work at 
Iowa State University, he may follow the two- or four-year farm operation curriculum or trans-
fer to another curriculum. 
Farm Operation Onentat10n 
Ag. 110 R 
Farm Machinery Management 
A.E. 134 2 
Agncultural Mamtenance Welding 
A.E. 154 2 
Pr1nc1ples of Crop Production 
Agron. 114B 3 
Fundamentals of So1l Science 
Agron. 154B 3 
Ammal ProductiOn 
An.S. 114 5 
Elements of Farm Management 
Econ. 130 4 
Two-Year Program 
The two-year farm operation college credit program is designed for the student who wants 
to enter farming or related occupations and does not wish to obtain the degree Bachelor of 
Science. Emphasis in this program is on practical and applied agriculture. Students who satis-
factorily complete at least 96 credits in the prescribed two-year program and have at least a 
1. 75 grade point will receive a certificate in technical agriculture. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Credits 
First Year 
Ammal Production Prmc1ples of Crop Product1on Agncultural Engineering Elective 3 
An.S. 114 5 Agron. 114A 4 Foundations of Chemistry 
Metal Construct1on and Agncultural ConstructiOn Chern. 140, 140L(4 cr.) 
Mamtenance Matenals and Procedures or 
A.E. 254 3 A.E. 255 3 General Chem1stry 
Pr1nc1ples of B1ology Mathematical Concepts Chern. 141, 141L(4 cr.) 4 
BIOI. 101 3 Math. 190 3 Rural Institutions and Organizations 
Language m Compos1t1on and Language m Composition and • Soc. 130 4 
Readmg Readmg Electives 5 
Engl. 104 4 Engl. 105 4 Physical Education 1 
Physical Education 1 Phys1cal Education 1 Practical Work 
Farm Operat1on Onentat1on Ag. 104 R 
Ag. 110 R 
Second Year 
Meat and Meat Processing Feeds and F eedmg Agronomy Elective 4 
An.S. 170 3 An.S. 218 4 Engineering Problems in 
Fundamentals of S01l Sc1ence Gram and Forage Crops L1vestock Management 
Agron. 154 4 Agron. 212 4 A.E. 219 3 
Elements of Farm Management E lectncal Equ1pment for Farms Farm Accounting and Business 
Econ. 130 4 A.E. 164 2 Analysis 
Fundamentals of Speech Elect1ves1 6 Econ.230 3 
Sp. 211 3 Electives' 6 
Farm Machmery Management 
A.E. 134 2 
Students electing ROTC may apply these credits toward elective requirements. 
'Any 100 or 200 level course. 
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Four-Year Major 
Leading to the degree Bachelor of Science. Total credits required-192, including.--3 credits 
or physical education. 
Within the curriculum for the four-year farm operation major, a student may use his elec-
tives to develop an area of specialization. He may also select one or more minors which must 
be declared prior to the completion of 120 credits. Students declaring one minor are to include 
at least 20 credits in addition to curriculum requirements in the area of interest. Students who 
choose more than one minor are to include at least 15 credits in each area. Specific courses 
in each minor are determined by the farm operation staff in cooperation with the appropriate 
department. 
Students who want to become certified to teach in a specialized area of agriculture or 
vocational agriculture at the secondary school level may minor in agricultural education. 
(See Agricultural Education.) 
FAll QUARTER 
Anamal Production 
An.S. 114 
Pnnctples of Biology 
Btol. 101 
8iology of Orgamsms 
Bioi. 102A 
library Instruction 
lib. 160 
Physical Educat1on 
Farm Operation Onentatton 
Ag. 110 
Meat and Meat Processmg 
An.S. 170 
General Chemistry 
Chern. 141, 141L 
Principles of Economacs 
Econ. 241 
Farm Accounting and Busmess 
Analysis 
Econ. 230 (3 cr.) 
or 
Principals of Accounting 
I.Ad. 384(4 cr.) 
Fundamentals of Nutrition 
An.S. 318 
Humanities Elective' 
Cred1ts 
5 
3 
2 
1 
1 
R 
3 
4 
3 
3-4 
4 
3 
WINTER QUARTER 
Freshman Year 
Pnnctples of Crop Production 
Agron. 114A 
language m Composttlon and 
Readmg 
Engl. 104 
Envnonmental Btology 
BIOI. 103 
Btology of Orgamsms 
B1ol. 1028 
Phys1cal EducatiOn 
Sophomore Year 
Fundamentals of Speech 
Sp. 211 
General Chemistry 
Chern. 142, 142l 
Pnnctples of Economtcs 
Econ. 242 
Agncultural Engmeermg Elective 
Phys1cal Sctence Elect1ve 
Junior Year 
Stattstacs1 
Social Sciences Electivel 
Cred1ts 
4 
4 
3 
2 
1 
3 
4 
3 
3 
3 
3 
SPRING QUARTER 
Credtts 
Grain and Forage Crops 
Agron. 212 4 
Language m Compos1t10n and 
Readmg 
Engl. 105 4 
Phys1cal Education 1 
Agncultural Engmeering Elect1ve 3 
Mathemat1cs1 
Farm Management and Orgamzat10n 
Econ.330 
Elementary Orgamc Chem1stry 
Chern. 231, 232 
Fundamentals of So1l Sctence 
Agron. 154A 
Soc1al Sc1ences Elect1ve3 
Agncultural Engmeermg Elective 
Humamties Electlvel 
3 
3 
4 
5 
4 
3 
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FALL QUARTER 
Advanced Farm Orgamzat10n 
and Management 
Econ. 430 (3 cr.) 
or 
AgnculturaiLaw 
Econ. 451 (3 cr.) 
or 
Farm 0 peratJon 
Ag. 450(4 cr.) 
Credits 
3-4 
WINTER QUARTER 
Credits 
Senior Year 
Semor Semmar 
Ag.499A 1 
. ' 
Students electmg ROTC may apply these cred1ts toward elect1ve reqUirements. 
In add1t10n to the courses hsted, the student will be requ1red to mclude the followmg 
SPRING QUARTER 
Commumcahons Elect1ve• 
163 
Credits 
2-3 
20 cred1ts of agncultural elect1ves at the 300 level or above-See Agronomy, Animal Science, Agricultural Engineering, 
and Agricultural Economics. 
Ag. 104. 
59 cred1ts of free elect1ves. 
1E1ght cred1ts total m mathematics and statJst1cs. At least one course m each area. 
2S1x cred1ts total m humamtJes m these areas. art, h1story, literature, mus1c, philosophy, anthropology, fore1gn languages. 
1S1x cred1ts selected from. political sc1ence, soc1ology, psychology, econom1cs other than agncultural econom1cs 
•Two or 3 cred1ts selected from Engl. 304, 404, 414 
Sp 312,317,327,332 
JJ. 201. 225, 325 
Curriculum in Fisheries and Wildlife Biology 
Administered by the Fisheries and Wildlife Section, Department of Zoology and Entomol-
ogy. 
Leading to the degree Bachelor of Science. A minor in botany is recommended. Total 
credits required-192, including 3 credits of physical education. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Freshman Year 
Prmc1ples of B1ology Environmental B1ology Propaganda Analys1s 
BIOI. 101 3 BIOI. 103 3 Engl. 205 3 
Expenmental B1ology General Chem1stry Analytic Geometry and Calculus I 
B1ol lOlA 2 Chern. 142, 142l 4 Math. 110(5 cr.) 
General Chemistry language m Compos1t1on and or 
Chern. 141, 141l 4 Readmg Pnnc1ples of Stat1st1cs 
language m Compos1t10n and Engl. 105 . 4 Stat. 101 (5 cr.) 5 
Readmg Precalculus MathematiCS General Botany 
Engl. 104 4 Math.109(5cr.) Bot. 107 5 
IntroductiOn to Soc1ology or Phys1cal Education 1 
Soc. 134 3 F m1te Mathemat1cs 
T echmcallecture Math. 104 (5 cr.) 5 
Zool. 100 R Phys1cal Educat1on 1 
Phys1cal Educat1on 1 
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FALL QUARTER 
Elementary Orgamc Chemistry 
Chern. 231, 232 
Computer Programmmg 
Com.S. 201 
Pnnc1ples of Econom1cs 
Econ. 241 
General Zoology 
Zool. 106 
Dendrology 
Bot. 256 
General Phys1cs 
Phys. 111 
Mamma logy 
Zool. 447 
Introductory Bacteriology 
Bact 300 
Ammal Ecology 
Zool. 402 
F 1shenes Management 
Zool. 465 
WINTER QUARTER 
Cred1ts 
Sophomore Year 
Introduction to Geology 
5 Geol 100 
Prmc1ples of Econom1cs 
3 Econ. 242 
Comparative Anatomy 
3 Zool. 320 
Pnnc1ples of W1ldhfe 
5 Conservation 
Zool 241 
L1brary InstructiOn 
L1b 160 
Jumo~ear 
Introductory Genetics 
4 Gen 301 
Ameucan Government 
4 Pol S. 215 
General Phys1cs 
4 Phys 112 
Fundamentals of Speech 
Sp 211 
Ichthyology 
Zool 464 
Senior Year 
For est Conservation 
5 For 400 
Vertebrate Embryology 
4 Zool 334 
Prmc1ples of Phys1ology 
4 Zool 455 
SPRING QUARTER 
Cred1ts 
4 
3 
5 
3 
1 
Fundamentals of So1l Sc1ence 
Agron. 154A 
Plant Taxonomy 
'Bot 306 
Ornithology 
Zool. 340 
General Entomology 
Zool. 370 
.. 
General Plant Ecology 
3 Bot. 424 
Publicity and Pubhc RelatiOns 
3 Jl. 225 
Invertebrate Zoology 
4 Zool. 307 
Fundamentals of L1mnology 
3 Zool. 405 
4 
W1ldllfe T echmques 
3 Zool 448 
So1l and Water Management 
5 A E 306 
4 
Ag. 104 (SIX months of work or summer b1olog1cal station expenence) 1s requ1red before graduation. 
A mm1mum of nme cred1ts must be elected m art, literature, h1story, and philosophy 
Cred1ts 
4 
4 
4 
4 
3 
3 
4 
3 
4 
3 
Other suggested elect1ves A E 371, Agron 206, 364; Bot 203, 310, 564, C E 211; Geol 201, 230, 431; Econ 434; 
Engl. 404; For 101. 301. 447, Pol S 216, 471, 474, Psych. 101. Phys 113, Jl 317, Zool. 303, 306, 311, 349, 470, 501. 
503,540,560,571 
Students electmg ROTC may apply 18 of these cred1ts toward elect1ve requ1rements 
Students prepanng for graduate college should take for cred1t one year of a fore1gn languag~ a full year of phys1cs, and 
additional chemistry and mathematics. 
Curriculum in Food Technology 
Leading to the degree Bachelor of Science. Total credits required-192. 
Students may minor in science or business and have opportunities for specialization in 
various product areas. The science minor is designed for those interested in the applications 
of chemistry, bacteriology, and other sciences to food processing and preservation. The busi-
ness minor is designed for those who wish to pursue careers in management and operation of 
food plants and food marketing. 
FALL QUARTER 
Cred1ts 
language m Compos1t1on and Readmg 
Engl. 104 
Precalculus Mathemat1cs 
Math. 109 
General Chem1stry 
Chern. 141, 141L or 147, 147L 
l1brary Instruction 
L1b. 160 
T echmcal lectures 
f .Tch. 110 
Phys1cal Education 
Envnonmental B1ology 
BIOI. 103 
Prmc1ples of Stat1st1cs 
Stat. 101 
Fundamentals of Speech 
Sp. 211 
Orgamc Chem1stry 
Chern. 231(5 cr.) 
or 
Chern. 334(3 cr.) 
Food Chem1stry 
F.Tch.449 
Da1ry M1crob1ology 
F .Tch. 450 
General Phys1cs 
Phys. 111 
Prmc1ples of Econom1cs 
Econ. 241 
Introduction to Food Processmg 
Systems 
F.Tch.491 
Food- related Courses1 
4 
5 
4 
1 
R 
1 
3 
5 
3 
3-5 
5 
5 
4 
3 
3-4 
6 
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WINTER QUARTER SPRING QUARTER 
Cred1ts Credits 
Freshman Year 
Introductory Food T ethnology Pnnciples of B1ology 
F .Tch. 114 3-4 Bioi. 101 3 
langauage m Compos1t1on and Experimental B1ology 
Readmg Bioi. lOlA 2 
Engl. 105 4 Intuitive Calcui(Js 
Intuitive Calculus Math. 162 3 
Math. 161 3 Quant1tat1ve AnalysiS 
General Chemistry Chern. 211 5 
Chern. 142, 142l or 148, 148L 4 Physical Educat1on 1 
Phys1cal Education 1 
Sophomore Year 
Bas1c Food lndustnes Industrial Organization 
F .Tch. 202 3 I.E. 351 3 
Introductory Bactenology 
BIOI. 300 5 
Amencan Government 
Poi.S. 215 3 
Junior Year 
food, M1lk and Water Samtat1on Food Preservation 
f.Tch.412 5 F.Tch.414 5 
General Phys1cs 
Phys. ll2 4 
Prmc1ples of Econom1cs 
Econ. 242 3 
Senior Year 
Introduction to food Processmg Introduction to Food Processing 
)Systems Systems 
F.Tch.492 3-4 F .Tch. 493 3-4 
Food- re Ia ted Courses1 6 Food-related Courses1 6 
Students mmoring m sc1ence should take Chern. 334 rather than 231 and mclude m theJr electives additional courses 
in orgamc chemistry, phys1cs, biOchemtstry, and b1ology. 
Students minoring in business should include in their electives additional courses in economics, industrial administration, 
speech,andjournahsm. 
Students rece1ving Institute of Food T echnolog1sts' scholarshtps must meet the cumculum standards adopted by the 
lnst1tute of Food Technologists. 
1Students are reqmred to take 18 credits m courses related to food technology besides those listed above. They may use 
these hours to broaden their knowledge of food technology or to specialize 10 a commodity area. Recommended cour.ses 
are: 
Da1ry Technology: 
Meat Technology: 
Poultry Technology: 
Horticulture: 
Nutrition: 
F.T.207,305,306,307,559 
An.S: 170,271,370,470 
An.S. 471 
Hort. 224, 264, 321, 414, 501 
An.S. 318; F .N. 107, 305 
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Curriculum in Forestry 
p? 
With majors in forest resource management and forest products. 
Leading to the degree of Bachelor of Science. Total credits required-201, including 3 
credits of physical education. 
The forestry curriculum offers educational opportunities for students interested in positions 
of professional responsibility involving the management and administration of forest resources 
and their utilization. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Freshman Year 
Precalculus MathematiCS IntroductiOn to Forest Resource General Botany 
Math. 109 5 Management Bot. 107 5 
Pnnc1ples of B1ology For. 101 4 language m Compos1t1on and 
B1ol. 101 3 language m Compos1t1on and Readmg 
Expenmental B1ology Readmg Engl. 105 4 
B1ol. lOlA 2 Engl 104 4 lntu1t1ve Calculus 
General Chem1stry1 General Chem1stry Math. 162 3 
Chern 141.14ll 4 Chern 142, 142l 4 Soc1al Sc1ence 3 
l1brary InstructiOn lntu1t1ve Calculus Phys1cal Educat1on 1 
lib 160 Math 161 3 
Ortentahon Phys1cal Educaton 1 
For. 110 R 
Phys1cal Education 1 
1Students who have not had h1gh school chem1stry should take Chern. 140, 140l 
Forest Resource Field Studies (Required) 
The summer f1eld stud1es program 1s conducted for SIX weeks durmg the summer between the freshman and sophomore 
years, and 1s prerequ1s1te to adm1ss1on to the Jumor year The followmg courses are offered. Forest Ecology, For. 201, Cr 2, 
Wood Ut1lizat1on, For. 202, Cr. 2, Forest Measurements, For. 203, Cr 3, Multiple Use OperatiOns, For. 204, Cr. 2 
Prmc1ples of Econom1cs 
Econ. 241 
Elementary Orgamc Chem1stry 
Chern. 231, 232A(5 cr.) 
or 
Orgamc Chem1stry 
Chern. 334 (3 cr.) 
Soctal Sctence 
PhySICS 
Sophomore Year 
I ntroduct10n to Stattst1cs 
3 Stat. 104 
Prmc1ples of Econom1cs 
Econ 242 
Ameucan Government 
Poi.S. 215 
3-5 Wood Technology 
3 For.380 
4-5 Humamttes 
Computer Programmmg 
3 Com.S. 201 
Fundamentals of Speech 
3 Sp. 211 
Forest MensuratiOn 
3 For. 241 
Humamt1es 
5 AnalytiC Geometry and Calculus 
3 Math. 111 (5 cr.) 
or 
lmear Algebra 
Math. 205 (3 cr.) 
or 
Spec1al Problems 
Math. 490 (3 cr.) 
3 
3 
3 
3 
3-5 
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Forest Resource Management Major 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits Credits 
Junior Year 
Dendrology For est B1ology Management of Forest Resources 
Bot. 256 4 for. 301 3 Econom1cs and Management 
Forest Photogrammetry For est So1ls For. 451 3 
For. 445 4 Agron. 357 5 Forest Management 
Human1t1es 3 Plant Physiology For. 397 3 
Mmor 5 Bot. 310 4 For est Vegetat1on Man~pulat10n 
Mmor 4 For. 302 3 
Mmor 4 
Electives 3 
Senior Year 
Management of For est Resources Management of For est Resources Management of For est Resources. 
Quant1tat1ve Analysis Pohcy and Admm1strat10n Integrated Case Stud1es 
For. 452 4 For.453 3 For 454 3 
Wntmg of Reports and T echn~cal Dynam1cs of Forest Stands For est Pathology 
Papers For. 442 3 Bot. 416 4 
Engl 414 3 Mmor 4 Electives 9 
Nont1mber Resource 3 Nont1mber Resource 3 
Mmor 3 Elect1ves 3 
Elect1ves 3 
In add1t1on to the courses spec1fled m the curnculum the student IS requned to mclude 6 cred1ts m courses deahng 
w1th nont1mber forest resources, soc1al sc1ence, 6 cred1ts, humamt1es, 9 cred1ts, elect1ves, 18 cred1ts, a mmor of 20 cred1ts, 
and practical work (Ag. 104). 
Forest Products Major 
Junior Year 
Forest Resource Management Chem1cal Processmg of Wood Mechanical Processmg of Wood 
F{)r. 300 3 For. 481 4 For. 487 3 
Wood L1qu1d Relat1ons Mmor or Phys1cal Sc1ence 6 Wood Compos1te Products 
For. 386 4 Elect1ves 6 For 485 4 
Human1t1es 3 Management of Forest Resources 
Mmor or Phys1cal Sc1ence 6 Econom1cs and Management 
For. 451 3 
Mmor or Phys1cal Sc1ence 6 
Senior Year 
Management of Forest Resources: Management of For est Resources: Management of Forest Resources: 
Quantitative Analysis Polley and Adm1n~strat10n Integrated Case Stud1es 
For. 452 4 For 453 3 For. 454 3 
Wntmg of Reports and T echn1cal Wood Deteuorat10n Phys1cal Propert1es of Wood 
Papers Bot. 417 4 For. 488 3 
Engl. 414 3 Mmor 6 Wood Products Semmar 
Mmor 6 Elect1ves 3 For. 489 1 
Elect1ves 3 Mmor 5 
Electives 4 
In add1t1on to the courses spec1fled m the cumculum the student 1s requ~red to mclude: phys1cal sc1ence, 10 credits; 
soc1al sc1ence, 6 cred1ts, humamt1es, 9 cred1ts; elect1ves, 18 cred1ts; a mmor of 20 cred1ts; and practical work (Ag. 104). 
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Minors 
Each student is required to select one minor consistent with his major and his long-range 
professional objectives and interests. Minors in the forest management major consist of 20 
credits. Those in the forest products major include 20 credits. Details on the composition and 
objectives of the various minors are available from advisers. Minors are designed either to 
supplement the student's general professional education or to develop substantial preparation 
for graduate study. A minor does not qualify the graduate as a specialist in the area indicated. 
Forest Management minors-20 credits 
Biological sciences Forest range management 
Managerial sciences Timber products 
Resource education Multiple purpose forestry 
Forest biology Forestry business 
Forest recreation Urban forestry 
Forest soils 
Forest Products mlnors-20 credits 
Wood science and technology 
Timber products conversion 
Timber products business 
A student completing one of the three ROTC programs may apply up to 9 credits of air 
science, military science, or naval science courses toward his minor. 
Curriculum in Horticulture 
With business, science, teaching, or technical minors leading to the degree Bachelor of 
Science. Total credits required-192, including 3 credits of physical education. 
Students in horticulture are required to select a minor in technical horticulture, horti-
cultural business, horticultural science, or horticultural teaching. A faculty adviser will assist 
ln selecting courses and arranging schedules. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Freshman Year 
Prmctples of B1ology General Chem1stry1 Fundamentals of So1l Sc1ence 
B1ol. 101 3 Chern. 141, 141l 4 Agron. 154A 4 
Expenmental B1ology language m Composition and General Botany 
Bioi. lOlA 2 Readmg Bot. 107 5 
Language in Composition and Engl. 105 4 General Chemistry 
Reading Greenhouse Methods Chern. 142, 142L 4 
Engl. 104 4 Hort. 154 3 General Psychology 
Introduction to Horticulture General Zoology Psych. 101 3 
Hort. 110 R Zool. 106 5 Phys1cal Education 1 
Pnnciples of Horticulture Physical EducatiOn 1 
Hort. 114A 3 
Principles of Hort1culture 
Laboratory 
Hort. 114B 1 
Library Instruction 
Lib. 160 1 
Physical Education 1 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Sophomore Year 
Pnnc1ples of Econom1cs Elementary Orgamc Chem1stry Fundamentals of Speech 
Econ.241 3 Chern. 231, 232A 5 Sp. 211 3 
F 1mte Mathematics Prmc1ples of Econom1cs Pnnciples of Statistics 
Math. 104 5 Econ. 242 3 Stat. 104 3 
F oundat10ns and F ront1ers Plant Propagation Elective and Minor Credits 10 
of Phys1cs Hort. 214 3 
Phys. 101 4 Elect1ve and Mmor Cred1ts 6 
Elective and Minor Cred1ts 5 
Junior Year 
Amencan Government Survey of B10chem1stry Soil Fertility 
Poi.S. 215 3 Biochem. 301 3 Agron. 354 4 
Applied Entomology Crop Growth and Culture HumanitiesZ 3 
Zool. 376 4 Agron. 315(4 cr.) Elective and Mmor Credits 10 
Elective and Minor Credits 10 or 
Plant Physiology 
Bot. 310 (4 cr.) 4 
Introductory Genet1cs 
Gen. 301 3 
Elect1ve and Mmor Cred1ts 6 
Senior Year 
Semmar Prmc1ples of Plant Pathology Semmar 
Hort. 401 1 Bot. 407 4 Hort. 403 1 
Humamtlesl 3 Semmar Elective and Mmor Cred1ts 11 
Elective and Mmor Cred1ts 12 Hort. 402 1 
E lect1ve and Mmor Cred1ts 10 
Ag. 104 (six months of work experience) 1s required before graduation. 
1Students who have not had high school chemistry must take Chern. 140, 140L. 
2Humanities include art, history, literature, mus1c, and philosophy. 
MINORS 
Specific minors may be elected in business, science, teaching and technical specialties. 
Suggested course requirements for minors are available in the Department of Horticulture. 
All final programs are arrived at through student-adviser consultation. 
Business Minor 
'fhe business minor includes additional education in economics and industrial admlnls-
tration and is intended to provide the student with a broad understanding of business 
operations and management. 
Science Minor 
The science minor provides additional education in chem)stry, physics, and mathe-
matics, and ls designed primarily for students planning graduate' study. 
Teaching Minor 
Students may quallfy for a professional secondary teaching certlflcate to teach voca-
tional agriculture with a specialization in horticulture. To be certified, students are re-
quired to earn 81 credits 1n technical agriculture. Specific requirements include 36 credits 
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in horticulture, 20 credits in a second area of specialization, and 25 credits in related 
technical agriculture courses. Students seeking certification must apply for admission to 
the teacher education program in agricultural education at the end of their sophomore 
year and maintain a minimum average of 2.3 for graduation. 
Technical Minor 
The technical minor places emphasis on production-oriented horticulture. Students 
may elect to specialize in general horticulture, floriculture, ornamentals, fruit crops, veg-
etable crops, nursery management, or turf management. 
Curriculum in Landscape Architecture 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Cred1ts Credits 
Freshman Year 
Prmc1ples of Biology Envuonmental B1ology language in Composition and 
Brol. 101 3 BIOI. 103 3 Readmg 
language m Composrt10n and Hrstory of landscape Engl. 105 4 
Reading Architecture I landscape Perception 
Engl. 104 4 L.A. 201 3 L.A. 113 4 
Orrentation m landscape Mathematics Elect1ve 5 Mathematics Elective 3 
Architecture Soc1al Sc1ence Elective 3 Physical Sc1ence Elective 4 
L.A. 110 R Phys1cal EducatiOn 1 Phys1cal Educat1on 1 
Graphrc Commumcat1on 
L.A. 112 3 
Library InstructiOn 
l1b. 160 1 
Physrcal Education 1 
Sophomore Year 
Elementary Surveyrng Photogrammetry, Route and F orestry/liortrculture/Soils Elect1ve 3 
C.E. 211A 3 land Surveyrng..., Theory of landscape Design 
English/Speech Efectrve 3 C.E. 214 3 L.A. 213 4 
Plant Materials I English/Speech Elective 3 Plant Materials II 
L.A. 231 4 Fundamentals of Planting Design L.A. 233 4 
Phystcaf Science Elecbve 3 L.A. 232 4 Social Science Elect1ve 3 Social Scrence Electrve 3 Matenafs and Fundamentals Elective 3 
of Construction 
L.A. 251 4 
Elective 3 
Junior Year 
F orestryiHorticultureJSods E lecttVe 3 Outdoor Recreation 10 the Umted Btological Science Electtve 3 Travel and Practice States Ctvil Epgineering Electrve 3 l.A. 341 R l.A. 404 3 Humanities Elective 3 Humanities Elective 3 Humanities Electtve 3 landscape Architecture Group landscape Architecture Group Urban Planning Elective 3 Elective 5 Elective 5 Physrcal Sctence Elective 4 Elective 3 Social Science Elective 3 Elective 3 
Elective 3 
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FALL QUARTER 
Architecture Elect1ve 
General Plant Ecology 
Bot. 424 
Landscape Architecture Group 
Elective 
Elective 
Credits 
3 
3 
5 
3 
Landscape Architecture Group Electives: 
WINTER QUARTER 
Credits 
Senior Year 
Architecture Elect1ve 3 
H1story of Landscape Architecture II 
L.A. 422 3 
Landscape Architecture Group 
Elective 5 
Urban Plannmg Elective 3 
Elective 3 
SPRING QUARTER 
Credits 
Architecture Elective 
Forestry /Horticulture/Soils Elective 
Landscape Architecture Group 
Elective 
Elect1ve 
3 
3 
5 
3 
Group 1: All courses m this group are requned for the maJor m landscape architecture. May be elected m any order after 
satisfactory completion of prerequisites. 
L.A. 311, 334, 352, 411. 
Group II: A minimum of one course must be selected from th1s group. 
L.A.412,413,436,453. 
Ag. 104 (six months of work experience) 1s required before graduation. 
Students electmg ROTC may apply these cred1ts toward elective requirements. 
Curriculum in Outdoor Recreation Resources 
Administered by the Department of Forestry. 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
This curriculum provides an educational opportunity for students interested in the manage-
ment of natural resources for outdoor recreation. Sufficient flexibility is provided to develop a 
strong minor in a related field. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Freshman Year 
Precalculus Mathematics IntroductiOn to Outdoor Recreation General Botany 
Math. 109 5 Resource Management Bot. 107 5 
Principles of Biology O.Rec. 101 4 Language in Composition and 
Bioi. 101 3 Language in Composition and Reading 
Experimental Biology Reading Engl. 105 4 
Bioi. lOlA 2 Engl. 104 4 Intuitive Calculus 
General Chemistry1 General Chemistry Math. 162 3 
Chern. 141, 141L 4 Chern. 142, 142L 4 Rural Institutions and Organizations 
Library Instruction Intuitive Calculus Soc. 130 4 
lib. 160 1 Math. 161 3 Physical Education 1 
Orientation Physical Education 1 
O.Rec. 110 R 
Physical Education 1 
1Students who have not had high school chemistry should take Chern. 140, 140L. 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Cred1ts Cred1ts 
Sophomore Year 
General Zoology Introduction to Stat1st1cs Computer Programmmg 
Zool. 106 5 Stat. 104 3 Com.S. 201 3 
Pnnc1ples of Econom1cs Prmc1ples of Econom1cs Fundamentals of Speech 
Econ. 241 3 Econ. 242 3 Sp. 211 3 
Elementary Orgamc Chemistry Amencan Government F oundat10ns and F rontlers of 
Chern. 231 3 Poi.S. 215 3 PhySICS 
Publicity and Pubhc Relat1ons Envuonmental 81ology Phys. 101 4 
Jl. 225 3 81ol. 103 3 Physiography of the Umted 
Electives 3 Elect1ves 3 States 
Geol. 230 3 
Electives 3 
Junior Year 
Forest Resource Management Fundamentals of So1l Sc1ence Survey of landscape Architecture 
For. 300 3 Agron. 154A 4 L.A. 210 3 
Plant Matenal$ t Prmc1ples of W1ldlife Conservaban Park and Recreation Management 
L.A. 231 4 Zool. 241 3 O.Rec. 360 3 
Natural Resource Econom1cs Government and Conservation Oevelopmg and lmplementmg 
Econ. 434 3 Pohc1es Public lnformat1on Programs 
Elect1ves 6 Poi.S.474 3 Jl. 226 3 
Elect1ves 5 Management of Outdoor 
RecreatiOn Resources. 
Econom1cs and Marketmg 
0 Rec. 451 3 
Elect1ves 4 
Senior Year 
Group Dynam1cs Outdoor Recreat1on m the Umted Plannmg Recreat1on Systems 
Soc. 364 3 States L.A. 445 3 
Management of Outdoor L.A. 404 3 Inland Sports F1shenes 
Recreation Resources. Soc1ology of le1sure and Management 
Quantrtabve Analysis RecreatiOn Zool. 461 3 
O.Rec.452 4 Soc.483 3 Management of Outdoor 
Elect1ves 8 Management of Outdoor Recreat1on Resources: 
Recreation Resources lntegrat1ve Case Stud1es 
Policy and Admm1strat1on O.Rec. 454 3 
O.Rec. 453 3 Elect1ves 7 
Electives 7 
Electives must mclude 6 credits of humamties and a minor area of concentration of 20 credtts. Ag. 104, (s1x months 
of practical experience) is also required. A field trip (For. 490 I) is available for majors in the curriculum and may be used 
to fulfill 3 months of the practical experience requirement. 
Minors: The mmor selected by the student should be appropnate to the curriculum and h1s long-range professional ob-
jectives and mterests. Each student will develop the details and objectives of his mmor w1th h1s adv1ser. Mmors are design-
ed to develop an area of concentration and specialization to supplement the broadly based interdisciplinary requirements of 
the curriculum and the student's general educatiOn, or to develop substantial preparatiOn for graduate study. 
Outdoor Recreation Resources Minors - 20 hours 
Biological sciences 
Communications 
Environmental interpretation 
For est management 
landscape architecture 
Urban forestry 
Urban recreation 
Wildlife b1ology 
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Curriculum in Plant Pathology 
Administered by the Department of Botany and Plant Pathology. 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
The science of plant pathology has significance in agriculture because all cultivated plants 
are attacked by diseases. These diseases are controlled by procedures developed through 
experimentation in laboratories, greenhouses, and field plots. A plant pathologist requires rig-
orous training in basic sciences early in his career so he can participate in research by which 
new disease control procedures are developed. 
In addition to providing the basic training in agriculture and science required as under-
graduate preparation for advanced study and professional degrees, a plant pathology major 
prepares students for positions in business, industry, government service, and teaching. For 
certification requirements for teachers, see College of Education. 
College and Departmental Group Requirements Credits 
I. Wntten and Spoken Enghsh 15 
(mcludmg Engl. 104, 105; Sp. 211, l1b. 160) 
II. Mathematics; Stat1st1cs 12 
(mcludmg Stat. 101) 
Ill. Phys1cal Sciences 16 
(mcludmgChem.l41, 14ll, 142, 142lor 147, 147l, 148, 148l; Phys. 111 or 221) 
IV. B1olog1cal Sciences 18 
(mcludmg BIOI. 101, lOlA, 103, Bot. 107, Zool. 106) 
V. Agncultural Sc1ences 10 
(includmg Agron. 154A, 206) 
VI. Soc1al Sc1ences 15 
(mcludmg Econ. 241, 242; Poi.S. 215) 
VII. Humanities 15 
(mcludmg cred1ts m h1story and literature) 
Departmental Major and Minor Requirements 
I. Plant Pathology major, m1mmum 30 cred1ts. 
(mcludmg Bact. 300; Bot. 306,320,404,407, or 416; Gen. 301 or 350; Zool. 370 or 376). 
II. One mmor of at least 20 cred1ts, or two mmors of 15 credits minimum each are required to complete the student's 
spec1allzed education. Mmor areas may mclude chemistry, mathematics-statistics, zoology-entomology, agronomy, horti-
culture, forestry, bactenology, genet1cs, techmcal journalism, education, foreign service, and outdoor recreation. Students 
prepanng for graduate studies would commonly mclude one year of foreign language, and minor areas of chemistry 
and mathemat1cs-stat1st1cs m their program. 
Typical Program for the First Two Years 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credits 
Freshman Year 
Language m Compos1t10n and General Chem1stry 
Reading Chern. 141,14ll or 147,147L 
Engl. 104 4 Mathematics Requirement 
Mathematics Requ~rement 5 Envuonmental Biology 
Principles of B1ology Bioi. 103 
BIOI. 101 3 General Botany 
Expenmental B1ology Bot. 107 
B10l. lOlA 2 Phys1cal Education 
library Instruction 
Lib. 160 1 
Phys1cal Education 1 
4 
5 
3 
5 
1 
Language in Composition and 
Reading 
Credits 
Engl. 105 4 
General Chemistry 
Chern. 142, 142l or 148, 148l · 4 
Principles of Statistics 
Stat. 101 (5 cr.) 
or 
Minor Requirements (5 cr.) 5 
Fundamentals of Soil Science 
Agron. 154A 4 
T echnicallecture 
Bot. 110 R 
Physical Education 1 
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FAll QUARTER WINTER QUARTER 
Credits Credits 
Sophomore Year 
Agriculture Sc1ence Requnement 3 Introduction to Meteorology 
Principles of Economics Agron. 206 3 
Econ. 241 (3 cr.) Prmc1ples of Econom1cs 
or Econ. 242 (3 cr.) 
Social Science Requirement (3 cr.) 3 or 
General Zoology Soc1al Sc1ence Requuement (3 cr.) 3 
Zool. 106 5 Phys1cal Sc1ence ReqUirement 
Physical Science Requirement 4 or 
Electives 3 Mmor Requirements 4 
Humanities Requnement 3-5 
Electives 3-5 
Students electmg ROTC may apply these cred1ts toward elective requnements. 
Ag. 104 (SIX months of pract1cal work expenence) 1s requ1red before graduation. 
SPRING QUARTER 
Credits 
Plant Taxonomy 
Bot. 306 4 
Fundamentals of Speech 
Sp. 211 3 
Soc1al Sc1ence Requuement 3 
Humamtles Requ~rement 3 
Electives 
or 
Mmor Requirements 5 
Curriculum in Public Service and Administration in Agriculture 
Administered by Department of Sociology and Anthropology. 
Leading to the degree Bachelor of Science. Total credits required-192, including 3 credits 
of physical education. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Freshman Year 
Prmc1ples of B1ology Rurallnst1tut10ns and Soc10log1callnqU1ry 
Bioi. 101 3 Orgamzatlons Soc.202 3 
language in Composition and Soc. 130 4 Fundamentals of Speech 
Reading Language m Compos1t1on and Sp. 211 3 
Engl. 104 4 Readmg Ammal Production 
General Chemistry Engl. 105 4 An.S. 114 5 
Chem. 141, 141L 4 B1ology of Orgamsms Phys1cal Educat1on 1 
Finite Mathematics BIOI. 102B 2 Pnnc1ples of Crop Sc1ence 
Math. 104 5 Envnonmental Biology Agron. 114A 4 
Phys1cal Education 1 BIOI 103 3' 
L1brary Instruction General Chem1stry 
Lib. 160 1 Chem. 142, 142L 4 
Onentation to Pubhc Serv1ce and B1ology of Orgamsms 
Admmistration m Agnculture Bioi. 102A 2 
Soc. 110 R Phys1cal Education 1 
Sophomore Year 
Soc1etal Change and Development AdoptiOn and D1ffus1ons of Publicity and Public Relat1ons 
Adjustment Innovations Jl 225 3 Soc.391 3 Soc.392 3 Pollc1es of Amencan Government 
Amencan Government Fundamentals of Speech Poi.S 216 3 Poi.S.215 3 Sp. 211 3 Fundamentals of S01l Sc1ence 
Prmciples of Econom1cs Pnnc1ples of Econom1cs Agron. 154A 4 Econ.241 3 Econ.242 3 Phys1cal Sc1ence Elect1ve 3 Principles of Statistics Elementary Orgamc Chem1stry Humamtles Elect1ve 3 Stat. 101 5 Chem. 231. 232 5 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Group Dynam1cs 
Soc 364 
Pubhc F 1nancel 
Econ 405 
I ntroduct1on to Poht1cal Behav1or 
Pol S 330(3 cr ) 
or 
Public Op1mon and Public Pollc1es 
Poi.S 467(wmter)(3 cr.) 
Humamtles E lect1ve 
Government and Regulat1on 
Poi.S 472(3 cr ) 
or 
Pollt1cs of Food and F 1ber Pohc1es 
Poi.S 473(3 cr.} 
or 
Government and Conservation Pollc1es 
Junior Year 
Leadership and Soc1allnteract1on 
3 Soc. 486 
Pnces and Resource Allocat1on 
3 Econ. 307 
3 
3 
Semor Year 
Commumty Action 
Soc. 464 
Agncultural Law 
Econ.451 
Pol S 474(3 cr ) 3 
Pubhc Admm1strat1on 
Pol S 471 3 
Ag 104 (SIX months of work expenence) 1s requued before graduat1on 
..--Students electmg ROTC may apply these cred1ts toward elective requirements. 
Analys1s of Complex Orgamzatlons 
3 Soc. 393 3 
Natural Resource Econom1cs 
3 Econ. 434 3 
State and Local Government 
Poi.S. 310(3 cr.) 
or 
Mumcipal Government and Polit1cs 
Poi.S. 311(3 cr.) 3 
Adnumstrat1ve Law 
3 Poi.S. 476 3 
3 
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Curriculum in Urban Planning 
Administered by the Department of Landscape Architecture. 
Leading to the degree Bachelor of Science. Total credits requlred-192, including 3 credits 
of physical education. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
B1olog1cal Sc1ence Elective 
Physical Sc1ence Elective 
Orientation in Urban Plannmg 
Ur. Pl. 110 
Introduction to Soc1ology 
Soc. 134 
l1brary Instruction 
L1b. 160 
Phystcal Educat1on 
Amencan Government 
Poi.S.215 
Architecture E lect1ve 
Pnnc1ples of Econom1cs 
Econ. 241 
Fundamentals of Speech 
Sp. 211 
- Hu,1T1amt1es E lecllve 
Plannmg Related E lect1ve 
State and Reg1onal Planmng 
Ur .Pl. 380 
Collaborative Transportation 
Development 
C.E. 350 
Master Land Plannmg 
L.A. 311 
Travel and Pract1ce 
Ur.PI. 341 
Computer Sc1ence Elective 
Mmor 
Regional Planning 
Ur .Pl. 431 
Planning Law, Admm1strallon, 
and Implementation 
Ur .Pl. 492 
Urban-Reg1onal Econom1cs 
Econ.462 
Group Elective 
Cred1ts 
Freshman Year 
5 B10log1cal Sc1ence Electlve1 
4 F 1mte Mathematics 
Math. 104 
R Language in Composition and 
Readmg 
3 Engl. 104 
GraphiC Commumcatlon 
1 L.A. 112 
1 Phys1cal Education 
Sophomore Year 
Forces Shapmg Our Urban 
3 Envnonment 
3 Ur.PI 270 
Punc1ples of Econom1cs 
3 Econ. 242 
Pnnc1ples of Stat1st1cs 
3 Stat. 101 
3 Humamlles Elect1ve 
3 Group Elective 
Junior Year 
Theory of Plannmg Process 
3 Ur. Pl. 383 
Phys1cal Sc1ence Elect1ve 
Plannmg Related Elect1ve 
3 Elect1ve 
5 
R 
3 
3 
Senior Year 
Urban Development Plannmg 
3 Ur.PI. 432 
Engmeenng m C1ty Planmng 
C. E. 404 
5 Planmng Related E lecllve 
Group Elective 
3 Mmor 
3 
Cred1ts Cred1ts 
5 Elective 5 
r oundabons and Frontiers of Phys1cs 
5 Phys. 101 4 
Survey of Urban Planmng 
Ur.PI. 253 3 
4 Language m Compos1t1on 
and Readmg 
3 Engl. 105 4 
1 Phys1cal Educat1on 1 
Planmng Analysis and T echmques 
Ur .Pl. 372 
3 Theory of Landscape Des1gn 
L.A 213 
3 Plannmg Related Elect1ve 
Humamlles Elect1ve 
5 Group Elect1ve 
3 
3 
Housmg and Urban Renewal 
4 Ur PI 395 
3 Traff1c Plannmg 
4 c E. 451 
3 Urban-Reg1onal Econom1cs 
3 
3 
3 
3 
3 
Econ. 461 
Mmor 
Urban Development Programmmg 
Ur .Pl. 433 
Group Elect1ves 
Mmor 
4 
4 
3 
3 
3 
3 
4 
3 
6 
3 
6 
6 
For the humamlles electives, the student should choose a sequence from one of the followmg three fields philosophy, 
history, literature. 
The following courses are suggested for completion of the b1olog1cal sc1ence elect1ve B1ol 101, 102A. 1028, 103. 
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Group Elect1ves. A mm1mum of one course must be elected from Groups I and II, 
A m1mmum of two courses must be elected from Groups Ill and IV 
I. Housmg: Arch. 363; F. E. 340, 521. 
II. Poht1cs and Poht1cal Theory Poi.S. 230, 241, 433, 464, 46/, 468. 
Ill. Area Government, Admm1strat10n, and Fmances PolS. 310,311,471. 4/6, £con. 405 
IV. Soc10logy and Geogr-aphy of Urban Areas Soc. 135,300, 305, 310, 331, 364, 410, 450, Geog. 421 
Planmng Related Elect1ves: 
I. Urban Des1gn Path~Stressmg Des1gn courses m architecture, landscape architecture, and c1v1l eng1neermg 
II. Soc1o- Econom1c-Admimstrat1ve Path-Stressmg courses m sociology, econom1cs, political sc1ence, computer sc1ence, family 
envuonment, JOurnalism and mass commumcatlons, and other related fields. 
Ag. 104 (s1x months of work experience) 1s required before graduatton. 
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Training in Agriculture with Special Objectives 
Training for Extension Service 
Students interested in preparing for work in the Extension Service may be referred to 
an extension adviser who is a member of the Extension Service staff. By cooperation between 
the extension adviser and the student's departmental adviser, the following courses may be 
recommended for substitution in place of required courses or used as electives in the student's 
curriculum. The program indicates the quarter in which it would be desirable to take the 
recommended courses, although the courses might be taken in other quarters. This program 
should be planned not later than the sophomore year. Such students will remain in one of the 
regular subject matter curricula Other courses may be suggested in addition to or in lieu of 
the following courses depending upon the specific area of interest with the Extension Service. 
FALL QUARTER 
Cred1ts 
General Psychology 
Psych. 101 3 
Observation and Survey of Program 
of Educat1on m Agnculture 
Ag Ed. 2118 
Soc1olog1callnqulfy 
Soc.202 3 
Extenston EducatiOn 
Educ.468 3 
WINTER QUARTER 
Sophomore Year 
Introduction to Soc1ology1 
Soc. 134 
Developmental Psychology 
Psych 230 
Jumor Year 
Group Dynam1cs 
Soc 364 
Pubhc1ty and Pubhc Relations 
Jl 225 
Semor Year 
Commumty Act1on 
Soc.464 
SPRING QUARTER 
Cred1ts 
EducatiOnal Psychology 
3 Psych. 333 
Methods of Teachtng 
3 Educ 305 
3 
3 
Busmess Commumcat10n 
3 Engl. 404 
leadership and Soc1allnteract1on Busmess and ProfessiOnal 
Soc 486 3 Speakmg 
Sp 312 
'Soc. 130, 1f requtred '"the student's curnculum, w1ll meet th1s need. 
Preparation for Graduate Study 
Cred1ts 
3 
3-4 
2 
3 
The student who expects to earn an advanced degree in an area of technical agriculture 
should take some of the more fundamental courses indicated below. In addition to 
these strongly recommended courses, students will find calculus, physical chemistry, genetics, 
bacteriology, botany, and zoology to be valuable. The student should consult his adviser in 
determining the extent to which he might substitute these fundamental courses for the more 
applied courses required in his curriculum. 
A knowledge of statistics and the principles of technical writing is essential in the prepa-
ration of a thesis, which is required for the degree Master of Science or Doctor of Philosophy 
ln agriculture. Graduate students usually are required to have a reading knowledge of French, 
Spanish, Russian, or German. 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credrts Credrts Cred1ts 
Sophomore Year 
Organrc Chemrstry Organrc Chemrstry Analytic Geometry and Calculus I 
Chern. 334 3 Chern 335 3 Math. 110 5 
Junior Year 
Quant1tat1ve Analys1s General Physrcs Wutmg of Reports and T echnrcal 
Chern. 211 5 Phys. 112 4 Papers 
General Phys1cs Engl. 414 3 
Phys. 111 4 General Phys1cs 
Phys. 113 4 
Training for International Service 
Agricultural students. desiring to work in foreign countries with private industry, govern-
mental agencies, or private foundations and institutions are referred to the section headed 
International Studies Programs for suggested courses they might take as electives or as sub-· 
stitutes for required courses. 
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College or Education 
An effective teacher needs broad personal and professional knowledge and understanding. 
The College of Education strives to provide each prospective teacher with a sound general 
education and background as well as preparation in an area of specialization. With these must 
go an understanding of teaching and of learning and a skill in applying such understanding 
in the classroom, plus an awareness of the characteristics of growth and development of stu-
dents and society. 
All students who are recommended by Iowa State University for teacher certification 
must be recommended by the College of Education. However, each student will be enrolled 
in the department in which he plans to major, and he must meet the graduation requirements 
of that depart.ment and the college in which it is located. 
Within the College of Education, courses are offered in education for all undergraduate 
students seeking teaching certificates for the elementary and secondary schools. In addition, 
certain undergraduate nonteaching programs and several professional programs at the gradu-
ate level are offered. 
ADMISSION TO UNDERGRADUATE PROGRAM 
A student seeking admission to a teacher education program must be accepted by a 
selection committee for the specific program which he seeks to enter. Factors considered in 
evaluating applications include scholarship, interest in teaching, character, and physical and 
mental health. Recommendations by selection committees must be confirmed by the Committee 
on Academic Standards of the College of Education before admittance to the program in 
teacher education is granted. · 
Students should apply at least four quarters before the one in which they plan to enroll 
in student teaching. 
A 2.3 quality point average is required for admittance to the teacher education program, 
and this minimum average must be maintained through graduation. 
TEACHER CERTIFICATION 
The Iowa Professional Certificate may be recommended for those who hold the bachelor's 
degree from Iowa State and who have completed the following: 
1. All requirements of an approved teacher education program. 
2. A minimum of 7 5 credits in courses designed to serve the general needs of college 
students. 
For full-time teaching in secondary schools an approved subject matter concentratlo.n 
of at least 45 credits is required A second subject matter area of at least 30 credits for half-
time teaching is possible but not required. 
Approval for the elementary certificate requires the successful completion of the curric-
ulum in elementary education. 
Approval for the nursery school-kindergarten certificate requires the successful completion 
of that curriculum in the Department of Chlld Development. 
Graduate programs are available for those who seek approval as elementary and secon-
dary school principals, superintendents, school psychologists, counselors, or teachers ln junior 
and community colleges. 
Information concerning certificates not described above, as well as more detailed require-
ments for any certificate, may be obtained from the Dean of the College of Education. 
182 Colleges and Curricula 
THE GENERAL EDUCATION REQUIREMENT 
All prospective teachers are required to complete a program in general education which is 
integrated with their professional training and extends through the undergraduate curriculum. 
The general education program emphasizes intellectual growth and personal development 
as contrasted with specific vocational preparation. It is recognized that many contributions to 
general education may be made by courses which have other primary objectives. 
The program alms to stimulate a desire for learning and intellectual endeavor, develop 
understanding and appreciation for the physical and cultural world, encourage independent 
thinking and analysis, increase competence in all aspects of communication, and create an 
understanding of man as a social, psychological, and physical being. 
The student is expected to complete studies in five groupings in general education. Areas 
represented below are not departmental titles. In some cases, courses relating to a given area 
may be found in several different departments. 
I. Phys1cal sc1ences and mathematics......... ...... .... . .... ....... . .. .... . ... . . .. . .... ......... ....... ........ . ..................... 9·21 credrts 
II. B1olog1cal sctences.......... . ........ ... ..... .... ... .... ..... .. . ..... .. . .............................................................. ·9-21 cred1ts 
Ill. Social sc1ences...................... .......... . .... . ...... .... ......... ............. ..... ............. . ......... ................ ...... .............. 9-21 credits 
IV. Humanities ................ ..... ................................................................. ....... ................................................................ 9-21 credits 
V. Communrcative arts........................ ........ .............. .. . ................................................................................ 14-21 cred1ts 
A minimum total of 7 5 credits must be earned in general education, with the minimum 
and maximum in each group as shown above. This total will include Engl. 104 and 105, Sp. 
211, Pol. S. 215, and Psych. 101. 
A course may not be counted in general education and also in the academic major or 
minor. 
Additional credits in general education may be required by departments preparing 
teachers. 
All students must earn a minimum of 3 credits in physical education. 
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THE PROFESSIONAL EDUCATION REQUIREMENT 
As part of a total educational program, the prospective teacher must complete certain 
studies related directly to the profession of teaching. 
All students in teacher education take the following courses: 
Foundations of Amencan Educat1on. Educ 204 
Methods of Teach mg. Educ. 3058. 
Developmental Psychology, Psych. 230 
Educational Psychology, Psych 333 .. 
The additional courses required by specific teaching areas are: 
ELEMfNTARY EDUCATION 
See Curriculum in Elementary Education. 
NURSERY-KINDERGARTEN EDUCATION 
See Index, Child Development for complete requuements 
SECONDARY EDUCATION 
Methods of T eachmg, Educ 305A . . 
Prmc1ples of Secondary Education. Educ 426 
Professional Courses in Areas of Speciahzat1on 
Agncultural Education· Ag.Ed. 211,321, 412, 414,417 
Art A.A. 415,416,417,418,419. 
B1ology D. St. 4170,486. 
Chem1stry D St. 4178, 486 
Earth Sc1ence D St. 417 J, 486 
English Engl 494. D St 417E 
Fore1gn Languages F L 476, D St. 417G 
General Sc1ence. D St. 4178. 486 
Home Econom1cs Educat1on H Ed 406. 407. 410. 417 
lndustnal Educat1on I.Ed. 415, 417 
Journalism Jl 480, D St. 4171 
Mathematics Math. 497, D. St 417C. 
MUSIC. MUSIC 366,466, {367-368-3691), D.St. 417K, 417L. 
Phys1cal Education for Men P.E M. 497, D.St. 417F. 
Phys1cal Education for Women P.E.W. 259,275,376,385, 417, or 417 and 418. 
PhySICS: D.St. 4178,486. 
Safety Educat1on I.Ed. 216,316,317,418,419,571 
Soc1al Stud1es. D.St. 417A, 496. 
Speech Sp. 495,D.St. 417H. 
1Pract1cum senes and minor apphed mus1c not required for those planmng to teach vocal choral music. 
THE REQUIREMENTS FOR AREAS OF SPECIALIZATION 
.. . 3 cred1ts 
.. . .. 1 cred1t 
...... 3 cred1ts 
3 cred1ts 
. . . ............. 3 cred1ts 
.. . ... 3 cred1ts 
A teacher must also be competent in the area of a teaching specialization. Certain com-
petencies are required of those who would teach at nursery-kindergarten or the elementary 
level, for instance, while a depth of knowledge in some particular subject matter is necessary 
for those who would be teachers at the secondary level. 
The specific course requirements for each area of specialization follow. 
ELEMENTARY EDUCATION 
Students seekmg approval for teachmg m elementary education must earn cred1ts m the followmg courses. 
Child Development 236 
337 
460 
Elementary Educat1on 344 446 
375 467C 
445 467D 
Related Courses (Elect 3 credits) 
C D 240, 336, or 366 
FE 270 
Sp.362 
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Related Methods (Elect 9 cred1ts) 
A.A. 200 
EI.Ed.447,455,456 
Mus. 365 
PEW 470 
Sp.375 
NURSERY~INDERGARTEN 
Students seekmg approval to teach at the nursery-kindergarten level must complete the ch1ld development core and earn 
the followmg cred1ts. 
Child Development. 461 
467A 
4678 
467E 
468 
VOCATIONAL AGRICULTURE 
3 cred1ts of elect1ves from Enghsh, 
JOurnalism, or speech. 
3 cred1ts from sociology. 
3 cred1ts from mathematics. 
EI.Ed.344A 
Mus. 364 
Zool. 358 
Students seeking approval to teach vocational agriculture must earn cred1ts m the followmg courses. 
Agncultural Engmeenng: 254 Agronomy- 114A Ammal Sc1ence 114 
255 154A 318 
334 315 319 
415 354 3 credits Ammal 
Econom1cs. 230 
241 
242 
330 
APPLIED ART 
3 cred1ts Econom1cs 
Elective. 
18 cred1ts of electives m 
techmcal agnculture. 
3 cred1ts Agncultural Engmeermg 
Elective. 
Sc1ence Elect1ve 
Students seekmg approval to teach art in secondary schools must earn cred1ts m the followmg courses: 
Applied Art: 100 244 303 350 
104 247 310 370 
150 250 340 384 
170 261 345 446 
203 270 347 484 
233 300 
Students seekmg approval to teach art (kindergarten through grade 12) must earn cred1ts m the followmg courses 
Applied Art. 100 233 345 303 
104 244 or 247 347 310 
150 250 or 350 370 333 
1ro ~1 3~ 
203 300 
340 
Students seeking restricted approval to teach art must earn cred1ts m the followmg courses: 
Applied Art: 103 
150 
233 
261 
345 
347 
384 
Two courses selected from. 
104,170,244,247,278,303,333,348,350 
,. 
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BIOLOGY 
Students seekmg approval to teach biology must earn cred1ts m the followmg courses. 
Bactenology. 300 Botany 107 Genet1cs. 301 or 350 or 400 
B1ochem1stry and 203 or 306 or 301 
4 or more cred1ts 
from 310, 320, 404 
Zoology 106 
B1ophys1cs 301 or 401 or 405 
B1ology: 101 
lOlA 
103 
Students seek1ng restricted approval to teach biology must earn cred1ts m the followmg courses 
Bacteuology· 300 Botany· 107 Zoology· 106 
155 or 455 
320 or 359 
370 or 376 
or 
Genet1cs 301 or 350 or 400 
B1ochem1stry· 301 or 401 or 405 
203 or 306 or 404 
Ecology Bot 424 or 
155 or 455 
370 or 376 
B1ology 101 
CHEMISTRY 
lOlA 
103 
Zool. 402 
Students seekmg approval to teach chemistry must earn cred1ts m the followmg courses. 
Chem1stry 141 and 141l and 142 and 142l, Phys1cs. 221.222,223 
or 147 and 147l and 148 and 148l 
211, or 114 and 115 and 120 
301 
320A and 321 and 322, 
or 224 and 325 and 327 A, 
or 493 and 494 
B1ochem1stry· 301 
Students seekmg restricted approval to teach chemistry must earn cred1ts m the followmg courses 
Chem1stry: 141 and 141l and 142 and 142l, or Phys1cs 221 
147 and 147l and 148 and 148l 
211, or 114 and 115 and 120 
334 and 335 and 337 to accompany 335, or 
331 and 332 and 330 to accompany 331, 332 
321 or 224 (Perm1ss1on of mstructor requued to take 321 or 224 
without phys1cs prerequisite), or 493 and 494 (No physics prerequiSite) 
EARTH SCIENCE 
Students seeking approval to teach earth science must earn credits m the following courses: 
Geology· 100 Meteorology· 206 Phys1cs 151 
200 406 152 
201 153 
204 3 cred1ts m geology or meteorology 
271 courses numbered 300 or above. 
302 (field course, 9 cr.) 
431 
Geography: 201 
322 
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Students seekmg restricted approval to teach earth sc1ence must earn cred1ts 10 the follow10g courses. 
Geography 201 Phys1cs ~;~ 
Geology 100 
204 
271 
302 ( F 1eld course, 9 cr ) 
Meteorology 206 
ENGLISH 
Students seek10g approval to teach English must earn cred1ts 10 the follow10g 
3 cred1ts 10 geology or meteorology 
courses numbered 300 or above. 
English 304A or 304B 375A One course 10 each of the follow10g· 
363A 376A modern literature 
364A 419 world literature 
374A 464A advanced literature or language or 
literary cnt1c1sm 
Students seekmg restricted approval to teach English must earn 30 cred1ts 10 the follow10g. 
English. 304A or 304B 37 4A 
363A 419 
364A 464A 
FOREIGN LANGUAGES 
Students seek1ng approval to teach foreign languages must earn 45 cred1ts 10 one language 
french maJors must mclude· Spamsh maJors must mclude. 
204 314 354 357 
311 315 355 358 
312 316 356 359 
313 
German maJors must mclude Russ1an maJors must mclude 
336 339 324 327 
337 340 325 328 
338 341 326 329 
Students seekmg restricted approval to teach a fore1gn language must earn 30 cred1ts 10 that language. Nine of the 30 
cred1ts must be 10 compos1t1on and conversation. 
Pnor to receJVmg e1ther full or restncted approval the cand1date must demonstrate adequate speakmg prof1c1ency 10 the 
language to be taught. 
GENERAL SCIENCE 
Students seek10g approval to teach general science must complete one of the follow10g f1ve alternate sets of 
requuements. 
1 The student must complete full approval to teach biology and must earn credtts tn the followmg courses· 
Phys1cs. 111 and 112 and 113, or 221 and 222 and 223 
Geology 100 
Chemistry· 141 and 14ll and 142 and 142L, or 147 and 147l and 148 and 148l, or 114 and 115 
2. The student must complete full approval to teach chemistry and must earn cred1ts m the followmg courses. 
Botany- 107 
B10logy: 101, lOlA 
Geology· 100 
Meteorology. 206, 208 
Zoology· 106 or 155 
3. The student must complete full approval to teach earth science and must earn cred1ts 10 the follow10g courses. 
Botany: 107 
B10logy: 101. lOlA 
Chem1stry: 141 and 141l and 142 and 142l, or 147 and 147l and 148 and 148l, or 114 and 115 
Phystcs: 111 and 112, or 221 and 222 and 223 
Zoology: 106 or 155 
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·1 The student must complete full approval to teach phys1cs and must earn cred1ts m the fonowmg courses 
Botany- 107 
B1ology 101, lOlA 
Geology. 100 
Meteorology. 206, 208 
Zoology 106 or 155 
5 The student must earn cred1ts m the followmg courses 
B1ology· 101. lOlA, 103 
Botany- 107 
Zoology: 106 or 155 • 
Chem1stry: 141 and 141L and 142 and 142L. or 147 and 147L and 148 and 148L. or 114 and 115 
Geology: 100 
Phys1cs. 111 and 112 and 113, or 221 and 222 and 223 
Meteorology. 206, 208 
Phys1cs. 151 and 152, or 344 and 345 
At least 3 cred1ts m genet1cs or bactenology. 
At least 6 add1t1onal cred1ts from courses numbered 300 or above m bactenology, b1ochem1stry and b10phys1cs, b1ology, 
botany, chem1stry, genet1cs, geology, meteorology, phys1cs, and zoology. 
HOME ECONOMICS 
Students seekmg approval to teach home economics must complete cred1ts m the followmg courses 
Applied Art. 103 F am1ly Environment 254 or 318 Food and Nutntlon 
261 285 or 385 
Child Development 236 375 or I.Mgt. 287 
107 
208 
303 
337 415or488 Text1les and Clothmg 104 
489 or I Mgt. 380 123 or 125 
245 
Three cred1ts chosen from A.A 262, Arch. 361, F E 240, 308, 412, 445, 446, 521. Twelve cred1ts chosen from home 
economics and related courses m one of the followmg areas food and nutnt1on, housmg, human development and family 
management, textiles and clothmg. 
INDUSTRIAL EDUCATION 
Students seeking approval to teach industrial education must earn cred1ts m the followmg courses 
lndustnal Educat1on. 105 205 251 310 Architecture 334 
106 220 253 357 Agncultural Engmeermg 359 
110 232 260 370 6 cred1ts selected from I Ed. 
121 234 261 410 308,324,336. 
122 236 262 514 
123 
JOURNALISM 
Students seeking approval to teach journalism must earn 32 credits m JOurnalism as follows: 
Journalism. 101 317 Two courses chosen from Two courses chosen from 
201 341 Journalism 318 337 Journalism 415 440 
202 480 319 338 417 462 
490J 325 342 425 463 
F 1f!een cred1ts m wntten and spoken English. 
326 348 430 464 
431 
Students seekmg restricted approval to teach journalism must earn cred1ts m the followmg courses 
Journalism 101 202 317 431 or 462 
201 203 341 
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MATHEMATICS 
Students seekmg approval to teach mathematics must earn cred1ts 10 the followmg courses 
Mathematics. 110 15 cred1ts 10 courses 
111 numbered 200 or above 
112 
201 
202 
301 
330 or 331 or 436 
490 
Students seekmg restricted approval to teach mathematics must earn cred1ts m the followmg courses. 
Mathemat1cs. 110 202 
111 301 
112 330 or 331 or 436 
201 490 
MUSIC 
Students seek10g approval to teach music (kindergarten through grade 12) must earn cred1ts 10 the follow10g courses. 
Ch1ld Development: 236 Mus1c 104 319 4908 
337 119 361 
460 219 362 
304 366 
Elementary Educat1on 344 305 419 
Mus1c 310 IS requned for students plannmg to teach vocal mus1c 
306 466 
4 to 6 cred1ts from advanced mus1c 
h1story courses. 
Mus1c 367, 368, 369, 467, 468 and 469 are reqmred for students plannmg to teach mstrumental mus1c 
Students seekmg approval to teach m only the secondary school should confer w1th the Mus1c Department concern10g mod1· 
f1tabons 10 th1s program. 
PHYSICAL EDUCATION FOR MEN 
Students seek10g approval to teach physical education for men must earn cred1ts 10 the follow10g courses. 
Hyg1ene 104 
304 
Phys1cal Educat1on for Men. 200 
201 
205 
305 
320 
330 
494 
Phys1cal Education for Women. 370 
Twelve cred1ts chosen from 
Phys1cal Educat1on for Men 212 314 
214 315 
215 316 
216 317 
217 492 
218 498 
219 
Zoology: 155 
359 
8 cred1ts chosen from: 
Phys1cal Educat1on for Men 230 
231 
232 
340 
405 
490 
496 
Phys1cal Education for Women: 480 
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PHYSICAL EDUCATION FOR WOMEN 
Students seeking approval to teach physical education for women must earn credits m the following courses: 
Phys1cal Education for Women: Hygiene: 104 
118 251 399 304 
165 370 452 
190 480 
Additional courses m one of three opt10ns: 
A. PHYSICAL EDUCATION FOR WOMEN 
SECONDARY 
Phys1cal Education for Women: 
150 252 377 
151 270 or 271 420 
152 375 440 
250 
1 cred1t of sw1mming elect1ve 
PHYSICAL SCIENCE 
B. DANCE 
Phys1cal Education for Women: 
117 380 
220 382 
222 386 
223 
224 
Apphed Art. 103 
Select from 
Phys1cal Education for Women: 
150 and 152 and 
377; or 151 and 250 
and 375; or swimming 
electives and 379 
C. PHYSICAL EDUCATION IN 
ELEMENTARY SCHOOLS 
All requirements for Opt1on A 
Child Development 337 
Elementary Education 344 
Mus1c 365 
Phys1cal Education for Women: 260 
261 
Students seeking approval to teach physical science must earn credits m the following courses: 
The courses listed for restricted approval, plus completion of Phys1cs 151, 152, 153, or Physics 344, 345. 
Three or 4 cred1ts of orgamc chem1stry. 
Eight credits from courses numbered 200 and above m phys1cs, chem1stry, meteorology, and geology (except Geol. 203). 
Students seeking restricted approval to teach physical science must earn credits in the following courses: 
Physics: 111 or 221,222,223 Chemistry: 141 or 147 or 114 Meteorology: 206 
112 and e1ther 141L 147L 115 208 
113 231, 232, 233 142 148 
or 142L 148L Geology: 100 
301,302 
or 
421,422,423 
At least 2 credits from 
Physics: 151 or 152 or 153 or 344 or 345 
PHYSICS 
Students seeking approval to teach physics must earn credits in the following courses: 
Physics: 221 301 310 
222 302 3111 
223 303 344 
345 
394 
399 (3 credits) 
3 credits in physics courses 
numbered 300 or above 
Students seeking restricted appronl to teach physics must earn credits in the following courses: 
Physics: 221 301 344 
222 302 345 
223 3111 
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SAFm EDUCAnON AND DRIVER EDUCAnON . 
All students who qualify for approval to teach safety education and driver educatio~ must ha~e preparat!on in some maJor 
area of specialization. Such students may then obtam approval to teach safety education and dnver educat1on by earnmg the 
following credits: 
Fifteen credits chosen from 
lndustnal Education: 216 570 
EducatiOn 501 
490S 
SOCIAL STUDIES 
316 571 
317 590S 
418 
419 
FIfteen cred1ts chosen from 
C E 352, 450 
Econ.305,444,445 
Educ.502,503, 536and/or537, 552,553 
F.E 254 
I.Ad.360,463,465 
I.E 421 
I.Ed.262,310 
Jl. 101 
Psych.430,440,450,451,460,533 
540,550,560 
Soc.473,483 
For approval to teach social studies a student must rece1ve approval to teach m three or more of the followmg areas. 
world history, American history, sociology, economics, American government, geography. For approval the student must earn 
15 cred1ts m each of the chosen f1elds as follows. 
ECONOMICS-15 credits from: 
Economics: 241 307 
242 314 
243 411 
305 455 
306 
GEOGRAPHY-IS cred1ts from 
Geography: 201 
322 
324 
325 
SOCIOLOGY -Soc. 134 and 12 cred1ts from 
Geology· 100 
200 
201 
230 
Sociology· 201 
202 
302 
305 
310 
Anthropology· 111 333 
220 340 
313 421 
321 422 
322 424 
323 
AMERICAN GOVERNMENT -15 cred1ts from 
325 
Political Sc1ence· 216 320 421 468 
241 330 433 471 
251 360 464 472 
310 410 467 474 
311 
UNITED STATES HISTORY-15 cred1ts w1th at least one course from each group 
H1story· 1. 221, 4628, 462C, 474A, 477A 
2. 222, 286, 464, 466, 468A, 4748, 4778 
3. 223,286,469A,4698,469C,477C,478 
WORLD HISTORY-15 cred1ts w1th at least one course from each group 
H1story 1. 201, 325, 403A, 4038, 403C, 404A, 4048, 404C, 407 
2. 202,325, 351,408,512A,517A 
3. 203,327,352,410A,4108,410C,416C,5128,5178 
Students seekmg restricted approval to teach any two of the above areas must earn 15 credits m each of the areas 
chosen. R~stncted. approval will be granted only to those students who have full approval m one or more of the followmg 
areas: Enghsh, fore1gn languages, home econom1cs, JOurnalism and speech 
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SPEECH 
Students seeking approval to teach speech must earn credits m the following courses: 
Speech: 215 360 Eighteen credits from other speech 
309 375 courses numbered 300 or above as 
322 412 well as the credits in Engl. 104, 105 
332 or its equivalent. 
Advisers for Areas of Specialization 
Persons interested in teaching in one of the following areas should consult with the ap-
propriate individual. Details of each area will be found in the appropriate departmental section. 
ELEMENTARY EDUCATION NURSERY-KINDERGARTEN 
Jess Beard Samuel Clark 
SECONDARY EDUCATION 
Agricultural Education 
Clarence E. Bundy 
Art 
Marvin Spomer 
Biology 
Delma E. Harding 
Chemistry 
Robert E. McCarley 
Earth Science 
Fred DeLuca 
English 
Richard Zbaracki 
Foreign Languages 
Walter Chatfield 
General Science 
George Knaphus 
Home Economics Education 
Dorthea Gienger 
Industrial Education 
William Wolansky 
Journalism 
James W. Schwartz 
Mathematics 
WU11am Rudolph -. 
Music 
Laurence Burkhalter 
Physical Education for Men 
Leo Schneider 
Physical Education for Women 
Barbara E. Forker 
Physics 
James E. Dixon 
Safety Education 1 
Lill1an C. Schwenk 
Social Studies (economics, 
sociology, government, 
geography, and history) 
Clair Keller 
Speech 
Russell Myers 
J Students qualifying to teach safety education also must qualify for full-time approval ln another teaching area. 
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UNDERGRADUATE CURRICULA IN THE COLLEGE OF EDUCATION 
Undergraduate students planning to major in elementary education or industrial educa-
tion will enroll in the College of Education. 
Students may also qualify through the College of Education for approval to teach safety 
and driver education; such students must also qualify for approval to teach in some major 
area of work (see Index, Industrial Education, Courses and Programs.) 
Each student will have a faculty adviser in his chosen curriculum to aid in planning his 
program. 
Curriculum in Elementary Education 
The curriculum in elementary education is planned for students preparing to teach in 
grades kindergarten through six. For additional information see Index, Courses and Programs. 
Total credits required-192. · 
I. General Education .......................................................................................................................................... 75 cred1ts 
A. B1olog1cal Sc1ences............ ......... . . . ... . . . .. ......... . ... . ................................ 9·21 cred1ts 
Pnnc1ples of B1ology, BIOI. 101 ....... ...... ............. ....... .. ..... . .. . .. ........................ 3 cred1ts 
Elementary Human Physiology and Anatomy, Zool. 155 ........................................... 5 cred1ts 
Opt1ons-b1ology, botany, nutntlon and zoology 
B. Commumcat1ve Arts ........................................... . . . . ............................................ .14·21 cred1ts 
language m Compos1t10n and Readmg, Engl. 104, 105 .. . . ............... 8 cred1ts 
Fundamentals of Speech, Sp. 211. ... ..... . .... . . .. .. ................... .. 3 cred1ts 
Options-English, speech, JOurnalism 
C. Human1t1es ....................... ....... ......... . . . . ... . ... .. .. .. . . .. . . ........................... .15-21 cred1ts 
Introduction to literature, Engl 201 . .. .. .. ... 3 cred1ts 
H1story-Any combmallon ......... ... .. . . . . . . . . . . .. .. .. . . 6 cred1ts 
OptiOns-art, h1story, literature, mus1c, fore1gn language, philosophy 
D. Phys1cal Sc1ences and MathematiCS .................... . 
World Geography, Geog. 201 ............................. .. 
Mathematical Concepts, Math. 190, and 191 or 192. 
Options-Select two chemistry, geology, phys1cs 
. . .. . . .... . .... .............. . ...... .17 -21 cred1ts 
........ . ........ 3 cred1ts 
. ..................... 6 cred1ts 
E. Soc1al Sc1ence ................................... ........................ . ..... . .. .. ........ . ..................................... 15-21 cred1ts 
Pnnc1ples of Econom1cs, Econ. 241............. ........ .... ... .... ........... . ..................... 3 cred1ts 
Amencan Government, Poi.S. 215 ........................................................................... 3 cred1ts 
General Psychology, Psych. 101 ..................................................................................... 3 cred1ts 
Introduction to Soc1ology, Soc. 134 .............................................................................. 3 cred1ts 
Options-anthropology, econom1cs, political sc1ence, psychology, soc1ology 
II. Professional Education Core....................................................... . ............................................................................ 10 cred1ts 
F oundatlons of Amencan EducatiOn, Educ. 204 ................................................................. 3 cred1ts 
Methods of Teaching (Audio·Visuallaboratory), Educ. 305B ............................................. 1 credit 
Developmental Psychology, Psych. 230.................................... ............... .......... ............... 3 credits 
Educational Psychology, Psych. 333 .................................................................................... 3 cred1ts 
Ill. ~ours~s tn the Ma)or ......................................................................................................................................................... 57 credits 
. Ch1ld Development...................................................................................... 10 credits 
Principles of Child Development, C.D 236 ................................................. ::::::::::::::::::::·i~;~d;t~ .... .. 
Development and Gu1dance in later Childhood, C.D 337.. ............................................. 3 cred1ts 
Gu1dance of Children, C.D 460 ....................................................................................... 4 cred1ts 
B. Elementary Education ........................................................................................................................... 19 credits 
Principles of Teaching in Elementary Schools, 
EI.Ed. 344A and EI.Ed.3448 (laboratory) ................................................................. 3 credits 
The Teaching of Reading, EI.Ed. 375............................................................................... 6 credits 
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Elementary Educat1on Methods I, EI.Ed. 445 
(language arts and soc1al stud1es) ........................................................................... 6 credits 
Elementary Education Methods II, EI.Ed. 446 
(mathematics-science) ........................................................................................ 4 credits 
C. Student T each1ng ........ ............. ... . ............................................................................................. .16 cred1ts 
Student T eachmg 10 Pnmary Grades, Educ. 467C ........................................................ 8 cred1ts 
Student T eachmg 10 the Intermediate Grades, Educ. 4670 ......................................... 8 cred1ts 
0. Related Methods .................................................................................................................................... 9 cred1ts 
Opt10ns-Mus1c 365, PEW 470, Sp 375, A.A 200, EI.Ed. 447, 455, 456 
E. Related Courses ................................................................................................................................... 3 cred1ts 
Opt10ns-F E 270; C 0 240, 336, 366, Sp. 362 
IV. Area of Concentration ...................................................................................................................................................... 24 cred1ts 
Selection of courses from broad areas such as art, commumcatlons, disadvantaged child, exceptional child, home eco· 
nom1cs, languages, mathematics, mus1c, phys1cal educat1on, sc1ences, and soc1al stud1es. Student must select from one 
area. 
V. Elect1ves....... .. . ................ ......... .. ............... . . . ... ... .. . ..... . .. .. ...... .. .. .... . .................................... 22 cred1ts 
VI. Phys1cal Education....... .... ........ .. ............. ..... .............. ... . . .. ........................................................................ 3 credits 
VII. Library Instruction, L1b. 160 ......................................................................................................................................... .1 cred1t 
VIII. Onentat1on..... .. ............ ..... ......... .. .. .. . . . . .. . ...... ........ ... ... ... . .. .................. R 
Freshman Onentallon, EI.Ed. 100 ................................................................................. R 
Sophomore Onentatlon, EI.Ed. 200 ...... ...... ..... . . . . .... .. .......................................... R 
Transfer Onentatlon, EI.Ed·. 300...... .. . ... ....... .... ..... .. .. . ...................................... R 
Curriculum in Industrial Education 
The curriculum in Industrial Education is planned for students preparing to teach or to. 
enter industry. The teaching option provides preparation for teachers of industrial arts or 
vocational-technical education. The industrial option prepares students for employment ln busi-
ness or industry, particularly in personnel work, selling, communication, contracting and con-
struction, maintenance, or production. 
Total credits required-192. 
For additional information, see Index. 
I. General Education .......................................................................................................................................•.................... 75 credits 
A. Physical Science and Mathematics ...................................................................................................... .17-21 credits 
General Chemistry, Chern. 140 and 140L, or 141 and 141L.. .......................................•.. 4 credits 
Mathematics .................................................................................................................... 9 credits 
General Physics, Phys. 111.............................................................................................. 4 credits 
B. Soc1al Studles ........................................................................................................................................ 15·21 credits 
Principles of Economics, Econ. 241, 242 ........................................................................ 6 credits 
Amencan Government, Poi.S. 215 ................................................................................... 3 credits 
General Psychology, Psych. 101 ...................................................................................... 3 credits 
Introduction to Sociology, Soc. 134 ................................................................................ 3 credits 
C. Biological Science ....................................................................................................................... : ......... 9·21 credits 
Principles of Biology, Bioi. 101 ........................................................................ - ............. 3 crecllts 
Elementary Human Physiology and Anatomy, Zool. 155 ................................................. 5 cred!ts 
Electives (May take B1ol. lOlA for 2 credits) .................................................................. 1 cred1t 
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D. Humantttes ············································· ········· ······ ...... ······· ..................... ············ ............. 9·21 credits 
History..................................................................................... .. .. .. . .. . . . .. ... . .. . .. .. .. .. . . 6 cred1ts 
Electtves (applied art, htstory, literature, mustc, phtlosophy) . ...... . ......... ........ . .. 3 credtts 
E. Communtcattve Arts.......................................................... ... ..... . ......................... ·· ... · .14-21 credtts 
Language m Composttlon and Readmg, Engl.l04, 105 ..................................... 8 credtts 
Fundamentals of Speech, Sp. 211 ....... ................... ... ....... .. .... . .......................... 3 credtts 
Electtves .. . ..... ............................. .. .. .... .. . . .. . . . ..................................... 3 credtts 
II. lndustnal Education Core........................................................ ...... . .. .. . . ........................................................ 62 credtts 
T ethnology and Application of f tmshmg Matenals, I Ed. 105 ... .. .... .. .................. 3 credtts 
Exploration and fundamental F abncat10n of Wood, I.E d. 106 ............................. 3 credtts 
Introduction to lndustnal EducatiOn, I Ed. 110 . . .. . .. . ... . .. . . . ....... .. 3 credtts 
Draft1ng I, I Ed. 121 ........................................................................................ 3 credtts 
Drafting II, I Ed. 122 ............................................................................................... 3 credtts 
Draftmg Ill, I.Ed. 123..................... ................... .............. .. . . .. . .. . ... ..... ... ... ... .. 3 cred1ts 
Advanced T echmques of Wood f abncatlon, I Ed. 205 ............................................... 3 credtts 
lndustnal Arts Destgn, I Ed. 220 ...................................................................... 3 credtts 
Sheet Metal f abncatJon, I Ed. 232. . ............ . .. . . . ... . . .... ....... .. . . . 3 credtts 
Baste Metal Processes, I Ed. 234... ...... . .. .. ... . ....................... . ............................ 3 credtts 
Mach me Metals I, I.E d. 236 ......................................................................... 3 cred1ts 
Electnc1ty I, I.Ed. 251 .......................................................................... 3 credtts 
Electnctty II, I Ed. 253......................... . . ......... ....... . ... . ... ...... . . . . . .. ... . ... . 3 credtts 
Power Mechamcs-An Introduction, I Ed. 260 .... ....... ...... ..... . . ..... . ................. 3 credtts 
Power Mechamcs-lnternal Combustion Engmes, I Ed. 261 ............................... 3 credtts 
Power Mechamcs-The Automobile, I Ed. 262 ........... ........... ........... .. ... .. .... . ..... 3 cred1ts 
School Laboratory Safety, I Ed. 310..... ................... . ... .. ..... .. ... . . .. ........ 3 credtts 
Electromcs I, I Ed. 357 ........................... .................. .... ......... . . . . .. .. .. . ...... 3 credtts 
Introduction to lndustnal Plastics, I Ed. 370 .... ... ....... ....... .. . .. ... 3 credits 
facdtty Planmng and Orgamzat10n, I Ed. 410 ...... ..... ............. . . .. ... .. . ... .. .. 3 credtts 
Machrne Construction, A.E 359 ................................................................................... 3 credtts 
Note. Students entenng mdustnal educat1on as freshmen will generally enroll for the followmg courses I Ed. 105, 106, 110, 
121, 122, 123, 205, 220, 234; Engl. 104, 105; mathematics; and phystcal education. 
Ill. Opttons 
A. T eachmg Option 
1. Requned........ ..................................................... . .... .. .......................................................... 37 -40 credtts 
F oundat1ons of Amencan Education, Educ. 204 ........................................... 3 cred1ts 
Methods of T eachmg, Educ. 305A ..................... ... ..... ... .. . .... .. ........................ 3 credtts 
Methods of Teachmg, Educ. 3058 ................... ............... ........... . ........................ 1 cred1t 
Pnnctples of Secondary Educat1on, Educ. 426 ................ .......................................... 3 cred1ts 
Modern Matenals, Design and Construction, I Ed. 308 (3 cr.) 
or 
Architectural Draftmg for lndustnal Educat1on Teachers, I Ed. 324 (3 cr) 
or 
Machme Metals II, I.Ed. 336 (3 cr.) .......................................................................... 6 cred1ts required 
Methods of Teachmg lndustnal Arts, I Ed. 415 .................................................. 3 cred1ts 
Observat1on and Supervased Student T eachmg m 
Industrial Education, I.Ed. 417 ............................................................................ 3·12 credtts 
Foundations of Vocational and Techmcal Education, I Ed. 514 ................................. 3 credtts 
Developmental Psychology, Psych. 230 ...................................................................... 3 credtts 
Educational Psychology, Psych. 333 ......................................... .. ... .......................... 3 cred1ts 
2. Electives 
.................................................................................... ························································ 14 credits 
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B. lndustnal Opt1on 
1. Requued ...................................... :..... .. . .... . ......................................................................... 29·30 cred1ts 
Computer Programmmg, Com.S. 201 .. . ... . ...................................................... 3 credits 
Labor Economics and Labor Relat1ons, Econ 305....................................... ... ............. 3 credits 
Busmess CommumcatJOn, Engl. 404 (2 cr.) 
or 
Wntmg of Reports and Techmcal Papers, Engl. 414 (3 cr.) ...................................... 2·3 cred1ts 
lndustnal Accountmg, I.Ad. 371 ................................................................................ 3 cred1ts 
Introduction to lndustnal Engmeenng, I E. 250 ....................................................... 4 cred1ts 
Analytic Geometry and Calculus I, Math. 110 (5 cr.) 
or 
Principles of Stat1st1cs, Stat. 101 (5 cr.) .................................................................... 5 credtts 
F oundattons of Amen can Education, Educ. 204 ......................................................... 3 credits 
lndustnal Psychology I, Psych. 450 .......................................................................... 3 cred1ts 
Busmess and ProfessiOnal Speakmg, Sp. 312 (3 cr.) 
or 
Persuas1on, Sp. 327 (3 cr.) 
or 
Group Ds1cuss1on, Sp. 317 ( 3 cr.) ............................................................................. 3 cred1ts 
2. Elect1ves.............................................................. ............................................................................. 22 credits 
Students are encouraged to select elect1ves from the followmg subJect matter areas 
Architecture 
Computer Sc1ence 
Econom1cs 
Enghsh 
Forestry 
lndustnal Adm1mstratton 
lndustnal Engmeenng 
Journalism 
MathematiCS 
PhySICS 
Psychology 
Speech 
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IV. Phys1cal Educat1on ....... . .... . ....................................................................................................................................... 3 credits 
V. L1brary Instruction ( L1b. 160) .......................................................................................................................................... 1 credit 
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College or Engineering 
The engineer occupies a uniquely important position in our modern civilization. He has 
the responsibility for taking the discoveries of basic science and translating them into products, 
structures, facilities, and services for the use of mankind. 
In his professional practice, an engineer may conduct research on problems of fundamental 
engineering importance; he may develop new materials, structures, machines, or devices; he 
may design such devices for production; he may develop and design processes and plants for 
producing raw materials and finished products; he may operate or manage large public utility 
systems, construction companies, or industrial plants; he may engage in technical sales work; 
or he may become an engineering teacher. In all of these activities, the engineer must com-
bine imagination, resourcefulness, inventive skill, economic sense, and good judgm~nt In apply-
ing his scientific knowledge in the service of mankind. An engineering education is an excellent 
foundation for any career in our modern civilization where technology is so important. 
Objectives of Curricula in Engineering 
The broad objectives of engineering education are to develop the student's professional 
competence and, by breadth of study, to prepare him for participation as a leader in the affairs 
of his profession, his community, the state, and the nation. Engineering education seeks to 
develop a capacity for objective and analytical thought. It requires a sound knowledge of 
English and of the basic sciences of chemistry, physics, mathematics, and economics, as well 
as the specialized phases of these studies needed for particular fields of engineering. The train-
ing is characterized by practice in the analysis and solution of problems and by the application 
of knowledge to life situations. Since engineers also must deal with problems involving human 
relations, about one-fifth of the engineering curricula involves the social sciences and the hu-
manities. Special attention is devoted to a development of the student's ability to write and 
speak effectively. 
The curricula in engineering permit, in the outlined four years, a thorough preparation in 
the basic and engineering sciences and in professional analysis and design About one-fourth 
of the total content of each curriculum is devoted to each of these three fields, with five to ten 
percent of the total made up of options and electives. These proportions meet the requirements 
recommended by the Engineers' Council for Professional Development, the national accrediting 
agency. 
Registration as a professional engineer is required for many types of engineering posi-
tions. Such registration is granted by the individual states after the successful completion 
of an examination in engineering fundamentals, of four years of experience and of a final ex-
amination in engineering practice. The professional curricula at Iowa State University prepare 
a student for registration, and frequently the first examination can be taken at the University 
shortly before graduation. 
More advanced work in engineering is offered in the postgraduate programs. See the 
Graduate College section of this Catalog. 
The College of Engineering also administers the two-year programs of its Technical Insti-
tute in which students are prepared for careers as engineering technicians. For details of these 
programs and of the requirements for admission to them, see Index, Technical Institute. Op-
portunities are available in the College of Engineering for a student who has graduated in the 
upper half of his class from an Iowa State engineering technology program to work toward 
the bachelor's degree. See Index, Technical Institute. 
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Curricula in College of Engineering 
Aerospace Engmeenng' 
Agncultural Eng~neenng' 
Ceram1c Eng~neenng' 
Chem1cal Engmeermg' 
C1v11 Eng~neenng' 
ConstructiOn Engmeermg1 
Electncal Engmeermg' 
Engmeenng Mechamcs 
Engmeering Sc1ence1 
lndustnal Engmeenng' 
Mechamcal Engmeermg' 
Metallurgy1 
Nuclear Engmeenng 
Arch 1tecture 
B10med1cal Engmeermg 
Engmeermg Operations 
Chem1callndustnes T echnologr 
Construction T echnologr 
Electromcs T echnologr 
Mechamcal T echnologr 
Professional Engineering Curricula 
4 yr. reg. & 5 yr. Co-op, B.S 
4 yr. reg. & 5 yr. Co-op, B .S 
4 yr B.S. 
4 yr. reg. & 5 yr. Co-op, B.S. 
4 yr. reg. & 5 yr. Co-op, B.S. 
4 yr. reg. & 5 yr. Co-op, B.S. 
4 yr. reg. & 5 yr. Co-op, B.S. 
(graduate only) 
4 yr reg. & 5 yr. Co-op, B.S. 
4 yr. reg. & 5 yr. Co-op, B.S. 
4 yr reg. & 5 yr Co-op, B S. 
4yr B.S. 
(graduate only) 
Related Curricula 
4 yr. B.A. 
(graduate only) 
4 yr. reg. & 5 yr. Co-op, B.S. 
Engineering Technology 
6 qtr reg., Assoc. m App. Sc1 
6 qtr. reg. & 8 qtr. Co-op, Assoc. 10 App. Sc1 
6 qtr. reg., Assoc. m App. Sc1. 
6 qtr reg. & 8 qtr. Co-op, Assoc. m App Sc1. 
'Accredited by the Engineers' Council for Professional Development (ECPD). 
1New program. Will apply for accreditation at next inspection. 
3Accredited by the National Architectural Accreditation Board 
•An ECPD accredited Engineenng Technology Curnculum. 
Organization of Curricula 
Graduate Programs 
M. Eng., M".s., 
Ph.D. (JOint major) 
M. Eng., M.S., Ph.D. 
M. Eng., M.S., Ph.D. 
M. Eng., M.S., Ph.D. 
M. Eng., M.S., Ph.D. 
(undergraduate only) 
M. Eng., M.S., Ph.D. 
M. Eng., M.S., Ph.D. 
(undergraduate only) 
M Eng., M.S., Ph.D. 
M. Eng., M.S., 
Ph.D. (JOint major) 
M.S, Ph.D. 
M Eng.,M.S.,Ph.D. 
6 yr. M. Arch.3 
M.S., Ph.D. 
(undergraduate only) 
All curricula in engineering are divided into two phases, a basic program and a profes-
sional program. The basic program consists primarily of subjects fundamental and common to 
all branches of engineering and includes chemistry or physics, mathematics, engineering graph-
ics, and English. A student who has adequate high school preparation is expected to complete 
the basic program in one year. The professional phase of a curriculum includes intensive study 
in the particular branch of engineering which a student chooses as his major, as well as a con-
tinuation of supporting work in mathematics, basic sciences, humanities, and social sciences. 
Preparation for the Engineering Curricula 
A student who wishes to complete a particular engineering curriculum in four years (six 
years in the case of architecture) should present high school credits as follows: 
Four years of English Four years of mathematics, including two 
One year of physics years of algebra, one year of geometry, 
One year of chemistry one-half year of trigonometry. 
A student not having these prerequisites may still enroll in the College of Engineering, 
but it may take ·longer than four years to earn a degree. The basic program in engineering is 
flexible with respect to time, and courses in the basic program may be adjusted to fit individ-
ual needs. A student is expected to complete the requirements of the basic program before 
proceeding to the professional engineering curriculum of his choice. 
College of Engineering 199 
Basic Program for Professional Engineering Curricula 
The basic (first year) program is much the same for all professional curricula in the 
College of Engineering, and during the first year a student may transfer from one department 
to another within the college without undue loss of time. There are some differences, however, 
and the student who desires to receive the bachelor's degree in minimum time will find it 
desirable to determine his major department as soon as possible. 
The basic program includes:1 
Mathematics 109, 110, 111 
English 104, 105 
Engineering Graphics 161, 162 
Chemistry 141, 141l 
Physics 221 
Engineering Problems (I.E. 108) 
Engineering Seminars (Engr. 114, 115, 
departmental seminar 100) 
library 102 
Department Designated ReqUirement1 
Total 
Credits 
15 
8 
6 
4 
5 
1 
R 
R 
6 (minimum) 
45 (minimum) 
1Students who are not adequately prepared may have to take Math. 37 and/or Chern. 140, 140l in addition to the courses 
listed above. Neither Math. 37 nor Chern. 140, 140l may be used to satisfy elective requirements of the various engineering 
curricula. Students who begin with Math. 37 will take I.E. 104 and 105 in place of I.E. 108. 
20epartmental Designated Requirement 
Aerospace Engineering Phys. 222, Socio-Humanistic Elective (3 cr.) 
Agricultural Engineering Chern. 142, 142l, Agron. 154A 
Ceramic Engineenng Chern. 142, 142l, Free Elective (3 cr.) 
Construction Engineering Chern. 142, 142l, Poi.S. 215, Soc. 134 
Chemical Engineering Chern. 142, 142l, Chern. 211 
Civil Engineering Chern. 142, 142l, Socio-Humanistic Elective (3 cr.) 
Electrical Engineering Phys. 222, Econ. 241 
Engineering Science Chern. 142, 142l, Phys. 222 
Industrial Engineering Chern. 142, 142l, Psych. 101 
Mechanical Engineering Chern. 142, 142l, Phys. 222 
Metallurgy Chern. 142, 142l, Elect1ve (3 cr.) 
The student's adviser may require or recommend courses in addition to those specified 
above if the preparation and progress of the student are such that additional courses are nec-
essary or desirable. Students essentially must complete the basic program and have at least a 
2.00 cumulative average before being permitted to enroll in courses offered in the College of 
Engineering at the 200 level or above. 
Physical Education and Reserve Officers Training Corps (ROTC) 
In addition to the requirements listed in the various engineering curricula, all students 
are required to earn 3 credits in physical education. A student is expected to enroll in physical 
education during his first quarter in the University and to continue enrolllng in it each sub-
sequent quarter until the requirement is completed. Credits received in the required physical 
education courses may not be used as electives in any of the engineering curricula. 
At the discretion of each department, up to 6 credits of Basic ROTC and up to 6 credits 
of Advanced ROTC may be applied toward graduation requirements. 
Cooperative Work-study Programs 
The College of Engineering offers, through certain of its curricula, cooperative programs 
in which students may gain practical experience in engineering during college years. 
These programs are arranged so that the academic work is taught at the University and 
200 Colleges and Curricula 
practical experience is gained by working in industry during certain periods each year. The 
student under a cooperative program receives experience in his chosen profession plus financial 
return. The company can evaluate the student's potential as a possible future permanent em-
ployee. The college gains by the industrial experiences which the cooperative student brings 
into the classroom. 
In general, students under these programs will require one year more to complete the 
usual curriculum requirements. The first contact with industry usually comes after completion 
of the first or second year. The college does not guarantee the kind of work or wages but 
attempts to place students to their best educational and financial advantages. 
A student must observe regulations of the employing company and must not expect special 
treatment. University holidays do not apply to cooperative students, nor are students allowed 
time off for University activities. A student may not enroll in classes at any educational in-
stitution during a period of cooperative employment without University approval. 
Those in the cooperative program are considered by the University to be students while 
they are employed in industry. Such students are subject to University regulations concerning 
conduct during this period and are liable to dismissal from the University for misconduct on 
the job. They may continue living in University housing during work periods. 
Cooperative students pay no fees to the University during work periods but may attend 
student activities provided they pay the activity fee. 
Advising System 
The purpose of the advising system in the College of Engineering is to work construc-
tively with the student in developing his individual academic program and to maintain close 
contact with him during his college career. 
The College also offers counseling service during the summer for students planning to 
enter in the fall. All prospective students are encouraged to attend one of these sessions. Tests 
given at this time help determine the student's level of achievement and enable his adviser 
to prepare an appropriate fall quarter program for the student. 
Program in International Studies 
Special training for those interested in employment overseas is provided. See Index, In-
ternational Studies. 
Curriculum in Aerospace Engineering 
Leading to the degree Bachelor of Science. Total credits required-192, plus physical 
education. 
See also Basic Program and Cooperative Programs. 
FALL QUARTER 
Cred1ts 
Aerodynamics I 
Aer.E. 244 3 
Analytic Geometry and Calculus Ill 
Math. 112 5 
Introduction to Class1cal Phys1cs 
Phys. 223 5 
Introduction to Aerospace Engineenng 
Aer.E. 240 2 
15 
WINTER QUARTER 
Cred1ts 
Sophomore Year 
AerodynamiCS II 
Aer. E. 245 
Elementary Differential Equations 
Math. 213 
Stat1cs of Engmeenng 
E.M. 274 
Metallurgy for Engmeers 
Met. 231 
Aerospace laboratory 
Aer.E. 271 
Socio-HumanistJc Elective• 
3 
3 
3 
3 
1 
3 
16 
) 
SPRING QUARTER 
Cred1ts 
Performance of Aerospace Vehicles 
Aer.E. 246 
Introduction to Applied 
Mathematics I 
Math. 321 
Particle Dynam1cs 
E.M. 345 
Computer Programmmg 
Com. S. 201 
Aerospace laboratory 
Aer.E. 272 
Socio-Humanistic Elective• 
3 
3 
3 
3 
1 
3 
16 
College of Engineering 201 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Junior Year 
Stab1hty and Control I Stab1hty and Control II Fhght Mechamcs I 
Aer. E. 343 3 Aer. E. 344 3 Aer. E. 352 3 
Aerospace Laboratory Aerospace Laboratory Aerospace Laboratory 
Aer. E. 371 1 Aer. E. 372 1 Aer. E. 373 1 
Mechamcs of Matenals I Stress Analysis and Matenals Structural Analysis 
E.M. 325 3 Aer.E. 320 3 Aer. E. 321 3 
R1g1d Body Dynam1cs ThermodynamiCS I React10n Propulsion I 
E.M. 346 3 M.E 321 4 Aer. E. 309 3 
IntroductiOn to Apphed Mathematics II Elect1ve 3 Introduction to CncUits and 
Math. 322 3 Soc1o-Humamst1c Elect1ve1 3 Instruments 
Soc1o-Humamsbc Elective• 3 E.E. 441 4 
Soc1o-Humamstlc Elect1ve1 3 
InspectiOn Tnp 
Aer.E. 300 R 
-16 17 17 
Senior Year 
Semor Projects Semor Projects Semor Projects 
Aer. E. 471 1 Aer. E. 472 1 Aer. E. 473 
' 
Des1gn and Analys1s I Des1gn and Analysis II Des1gn and Analysis Ill 
Aer. E 461 3 Aer. E 462 3 Aer. E. 463 3 
React1on PropulsiOn II Aerospace T echmcal Elect1ves1 6 Aerospace T echmcal Electlves1 6 
Aer. E. 411 3 Elect1ve3 3 Elect1vel 3 
Fundamentals of F hght Control Soc1o- Humamst1c Elect1ve1 3 Soc1o-Humamst1c Electtve• 3 
Aer.E. 431 3 Aerospace Semmar Aerospace Semmar 
AerodynamiC Theory I Aer. E. 492 R Aer. E. 493 R 
Aer.E. 441 3 
Socto-Humamstlc Electtve• 3 
Aerospace Semmar 
Aer.E. 491 R 
16 16 16 
1These courses are to be chosen from the department-approved hst of soc1o-humamst1c electives. Pol. S. 215 must be among 
the courses selected. 
Tfhese techmcal elect1ves are to be selected from the optton sequences: Aerodynamics (Aer. E. 442, 443), Aeroelastictty 
(E.M. 444, Aer. E. 480), Fhght Mechamcs (Aer. E. 452, 453), Hydrospace (Aer. E. 455, 456), Propulston (Aer. E. 413, 415), 
Structures (Aer. E. 421, 423), Systems (Aer. E. 432, 433), and Aerospace Vehtcles (Aer. E. 445, 446). 
3These electives may be tech meal or nontechmcal but must be selected from the department-approved list of courses. 
Curriculum in Agricultural Engineering 
With options in electric power and processing, farm power and machinery, structures and 
environment, and soil and water control. 
Administered jointly by the College of Agriculture and the College of Engineering. 
Leading to the degree Bachelor of Science. Total credits required-199, plus physical edu-
cation. Six months of practical work in agriculture or industry acceptable to this department 
is required before graduation. 
See also Basic Program and Cooperative Programs. 
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FALL QUARTER 
Cred1ts 
Agncultural Engmeermg 
Concepts I 
A.E. 230 4 
Matenals and Processes 
A.E. 259 3 
Analytic Geometry and Calculus Ill 
Math. 112 
IntroductiOn to Class1cal Phys1cs 
Phys. 222 
Introduction to Cucu1ts and 
Instruments 
E.E. 441 
Computer Programmmg 
Com. S. 201 
Matenals Laboratory 
EM 327 
Prmc1ples of Econom1cs 
Econ 241 
Strength of Matenals 
E.M 324 
Semmar 
A.E. 301 
Electncal Energy Apphcat10ns 
m Agnculture 
5 
5 
17 
4 
3 
1 
3 
5 
R 
16 
WINTER QUARTER 
Sophomore Year 
Agncultural Engmeenng 
Concepts II 
A.E. 231 
Elementary D1fferent1a I 
Equat1ons 
Math. 213 
lntroduct1on to Class1cal Phys1cs 
Phys. 223 
Elementary Orgamc Chem1stry 
Chern 231, 232C 
Junior Year 
Thermodynamics I 
M.E. 321 
Agncultural Structures 
and Envuonment 
A.E. 377 
Prmc1ples of Econom1cs 
Econ 242 
Part1cle Dynam1cs 
E.M 345 
OptiOn or Elechves1 
Semmar 
A E. 302 
Senior Year 
Hydrauhc Des1gn of S01l and 
Water Control F ac1ht1es 
A.E. 461 4 A.E. 424 
Cred1ts 
4 
3 
5 
4 
16 
4 
4 
3 
3 
3 
R 
17 
SPRING QUARTER 
Agucultural Engmeermg 
Concepts Ill 
A E. 232 
Introduction to Apphed 
Mathemat1cs I 
Math. 321 
Stat1cs of Engmeermg 
E.M. 274 
Soc1o-Humamst1c Elect1ves2 
Fundamentals of Botany 
Bot. 410 
Agncultural Tractor Power 
A.E. 346 
E lectromc Cuc01ts, Instruments 
and Systems 
E.E. 445 
0 phon or E lect1ves1 
Soc1o- Humamstlc E lectlves2 
Semmar 
A.E. 303 
Amencan Government 
Pol. S. 215 
4 Fundamentals of Speech 
Mechamcs of Flu1ds Wntmg of Reports and T echmcal Sp. 211 
E.M. 378 
Opt1on or Electives• 
Introduction to Stat1st1cs 
Stat. 105 
Semmar 
A.E.401 
4 Papers 
6 Engl. 414 
Option or E lect1ves1 
3 Soc1o-Humamsbc Elect1vesl 
Semmar 
R A.E. 402 
17 
Opt1on or Elect1ves1 
3 Soc1o-Humamst1c Elect1ves2 
6 Semmar 
4 A. E. 403 
R 
17 
Cred1ts 
4 
3 
3 
3 
5 
18 
4 
4 
6 
4 
R 
18 
3 
3 
6 
4 
R 
16 
'In the JUmor and semor years the student w1ll elect one of the options and take the courses hsted m the selected option. 
'Soca~humamstlc sequences are to be chosen from the department-approved hst. 
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Options 
Electric Power and Processing Soil and Water Control 
Cred1ts Cred1ts 
Mechamcal BehaviOr of Metals Hydrology 
M.E. 235 3 C.E. 304 3 
Machme Des1gn I Analysts of Statacally Determmate 
M .E. 420 4 Structures 
Machine Desagn II C.E. 331 3 
M.E. 421 3 Analysis of Statically rndeter-
Heat Transfer minate Structures 
M.E. 325 3 C. E. 432 4 
Refngerat1on and Aar Condataonmg Reanforced Concrete Oes1gn 
M.E. 426 3 C.E. 434 3 
Rag1d Body Dynamacs Soal Engmeermg 
E.M. 346 3 c .E. 360 3 
Crop Cond1t1onmg and Storage S01l and Aggregate Matenals Laboratory 
A. E. 464 3 C.E. 361 3 
Properties and Processmg of Crop Cond1tlomng and Storage 
Agncultural Matenals A. E. 464 3 
A.E. 465 3 lmgataon and Dramage Engmeermg 
A.E. 425 3 
Structures and Environment Farm Power and Machinery 
Analysts of Statacally Determmate Mechamcal Behav1or of Metals 
Structures M.E. 235 3 
C. E. 331 3 Machme Des1gn I 
Analys1s of Statically M.E. 420 4 
Indeterminate Structures Machme Des1gn II 
C.E. 432 4 M.E. 421 3 
Remforced Concrete Des1gn Machme Des1gn Ill 
C.E. 434 3 M.E. 422 3 
Heat Transfer R1g1d Body Dynam1cs 
M.E. 325 3 E.M. 346 3 
Refngeratton and Atr Cond1t1onmg Agncultural Machmery Des1gn I 
M.E. 426 3 A.E. 435 1 
Pnnciples of Livestock Waste Agncultural Machmery Des1gn II 
Management A.E. 436 4 
A.E. 471 4 Power and Control Hydraulics 
Properties and Processmg of A. E. 437 3 
Agncultural Matenals Properties. and Processmg of 
A.E. 465 3 Agricultural Materials 
Advanced Agricultural Structures A.E. 465 3 
and Environment 
A.E. 477 4 
Curriculum in Architecture 
This is a six-year academic program consisting of: 
1. A four-year undergraduate program in architecture leading to the degree Bachelor of 
Arts. 
2. A recommended year of cooperative studies with industry. 
3. A two-year graduate program leading to the degree Master of Architecture. 
The four-year program in architecture is designed to qualify ·graduates to assume pro-
ductive and responsible careers in businesses and industries related to architecture, and leads 
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to the degree Bachelor of Arts, a nonprofessional degree. It consists of a two-year pre archi-
tecture program (95 credits), and a two-year undergraduate architectural program (99 credits). 
Professional electives are offered, permitting students to study, in depth, fields relevant to 
architecture in which they possess unique interest and qualifications. Total credits required-
194, plus physical education. 
<~ualified students holding the degree Bachelor of Arts in architecture or its equivalent 
may be admitted to the two-year graduate program leading to the first professional degree, 
Master of Architecture. This program is designed to educate professional architects to work 
effectively within contemporary constraints, to comprehend continuing changes within our so-
ciety, and to formulate concepts of a better human environment. 
It is recommended that students holding the degree Bachelor of Arts in architecture and 
planning to pursue the degree Master of Architecture spend one year in a cooperative program 
with approved industries before undertaking further architectural studies. 
!\linety credits subsequent to the degree Bachelor of Arts are required to attain the degree 
Master of Architecture. 
Prearchitecture Program 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts 
First Year 
F m1te Mathematics I nt01t1ve Calcu Ius lntu1t1ve Calculus 
Math. 104l 5 Math. 161 3 Math. 162 
Western C1v1hzat10n Western C1v1hzat1on Western C1v1hzat10n 
H1st. 201 3 H1st 202 3 H1st. 203 
Elect1ve1 3 Elect1ves• 6 Electives• 
0 nentat1on1 Language m Compos1t1on and Language m Compos1t10n and 
Arch. 101 3 Readmg Readmg 
L1brary lnstruct1on Engl. 104 4 Engl 105 
L1b. 160 1 
15 16 
Second Year 
Introduction to L1terature Fundamentals of Speech Enghsh L1terature 
Engl. 201 3 Sp. 211 3 Elect1ve 
General Phys1cs General Phys1cs General Phys1cs 
Phys. liP 4 Phys. 112 4 Phys 113 
Prmctples of Economtcs • Pnnc1ples of Econom1cs Amencan Government 
Econ. 241 3 Econ. 242 3 Pol. S. 215 
Electtves1 3 Elect1ves1 3 Elect1ves1 
Freehand Drawmg I Freehand Drawmg I 
Arch. 238 3 Arch. 239 3 
16 16 
•Not tn architecture. A balanced d1stribut1on of courses should be chosen, approved by the student's adv1ser. 
Cred1ts 
3 
3 
6 
4 
16 
3 
4 
3 
6 
16 
'Prearch1tecture and transfer students may, w1th the consent of thetr adv1ser and the head of the Department of Arch1tecture 
subst1tute equivalent credtts mart or architectural htstory for onentatton. ' 
1For stud~nts who may_ w1sh to mclude advanced techmcal courses among then professiOnal electives, the subst1tut10n of 
thefollowmgsequences•ssuggested: Math.llO, 111, 112; Phys. 221,222,223. 
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Undergraduate Architecture Program 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Third Year 
Des1gn I Des1gn I Des1gn I 
Arch. 314 4 Arch. 315 4 Arch. 316 4 
H1story of Architecture I H1story of Architecture I History of Architecture I 
Arch. 321 3 Arch. 322 3 Arch. 323 3 
Architectural GraphiCS I Architectural GraphiCS II Architectural Graph1cs Ill 
E.Gr. 341 3 E.Gr. 342 3 E.Gr. 343 3 
Architectural T echnolog1es I Architectural T echnolog1es I Architectural Technologies I 
Arch. 341 3 Arch. 342 3 Arch. 343 3 
Scalar Statics Mechamcs of Matenals I Analysis of Statically Determmate 
E.M. 275 3 E.M. 325 3 Structures 
C.E. 331A 3 
16 16 16 
Fourth Year / 
Des1gn II Des1gn II Des1gn II 
Arch.414 4 Arch. 415 4 Arch. 416 4 
Architectural T echnolog1es II Architectural T echnolog1es II Architectural T echnolog1es II 
Arch. 444 3 Arch. 446 3 Arch. 447 3 
Analysis of Stat1cally Structural Steel Des1gn Remforced Concrete Des1gn 
lndetermmate Structures C. E. 433A 4 C.E. 434A 4 
C.E 432A 4 Elect1ve1 3 Elective• 3 
Elect1ve1 3 Profess1onal E lect1ve1 3 Professional E lect1ve1 3 
Professional Electlvel 3 
17 17 17 
•Not m architecture. A balanced distributiOn of courses should be chosen, approved by the student's adv1ser. 
1Profess10nal elective A sequence of courses, relevant to professional development, approved by the student's adv1ser and 
the department head. 
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Professional Program 
A graduate program leading to the degree :\Jaster of Architecture. 
Credits required for graduation-90. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Fifth Year 
Semmar Semmar Semmar 
Arch. 501 R Arch. 502 R Arch. 503 R 
Research and Des1gn Ill Research and Des1gn Ill Research and Des1gn Ill 
Arch. 514 6 Arch. 515 6 Arch. 516 6 
H1story of Architecture II H1story of Architecture II H 1story of Arch1tecture II 
Arch. 521 3 Arch 522 3 Arch 523 3 
Elect1ve 3 Elect1ve 3 Elective 3 
ProfessiOnal E Ject1ve1 3 ProfessiOnal Elect1ve1 3 Professional Elect1ve• 3 
15 15 15 
Sixth Year 
Research and Des1gn IV Research and Des1gn IV Research and Des1gn IV 
Arch 611 7 Arch. 612 7 Arch. 613 7 
Theory of Urban Architecture Theory of Urban Archltectu re Theory of Urban Architecture 
Arch. 681 2 Arch. 682 2 Arch. 683 2 
Elect1ve 3 Elect1ve 3 Elect1ve 3 
Profess10na I E lect1ve1 3 Professional E lect1ve1 3 Professional Elective• 3 
15 15 15 
1Profess10nal elect1ve A sequence of courses relevant to profess1onal development, approved by the student's adv1ser and 
the department head. 
Curriculum in Ceramic Engineering 
I .earling to the degree Bachelor of Science. Total credits required-192, plus physical 
education. 
See also Basic Program. 
FAll QUARTER 
Ceramic Matenals 
Cer.E. 221 
Analytic Geometry and 
Calculus Ill 
Math. 112 
Introduction to Classtcal Phys1cs 
Phys. 222 
Techmcal Electives 
Seminar 
Cer .E. 201 
Cred1ls 
4 
5 
5 
3 
R 
17 
WINTER QUARTER 
Cred1ts 
Sophomore Year 
Ceram1c Engmeering Operations 
Cer.E. 222 
Elementary Differential Equat10ns 
Math. 213 
Introduction to CJass1caJ Phystcs 
Phys. 223 
Quant1tat1ve AnalysiS 
Chern. 211 
Semmar 
Cer.E. 202 
4 
3 
5 
5 
R 
17 
SPRING QUARTER 
Ceram1c Matenals Processmg 
Cer .E. 223 
H1gh Temperature Technology 
Cer .E 233 
Computer Programmmg 
Com. S. 201 
Stat1cs of Engmeenng 
E.M. 274 
Semmar 
Cer.E. 203 
Cred1ts 
4 
4 
3 
3 
R 
14 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Junior Year 
H1gh Temperature Processes V1treous State E lectromc Ceram1cs 
Cer.E. 341 4 Cer.E. 342 4 Cer.E. 343 3 
Microstructure of Ceram1c Colloid Chem1stry of Ceram1c Physical Property Measurements 
Matenals MatenalsJ Cer.E. 353 3 
Cer.E. 351 3 Cer.E. 362 3 Heat Transfer 
Principles of Economics Prmc1ples of Econom1cs M.E.325 3 
Econ. 241 3 Econ. 242 3 Phys1cal Chemistry 
Phys1cal Chemistry Phys1cal Chem1stry Chern. 323 3 
Chern. 321 3 Chern. 322 3 Electromc CirCUits Instruments, 
Introduction to C1rc01ts and Mechamcs of Matenals I and Systems 
lnstrufclents2 E.M. 325 3 E E. 445 4 E.L 441 4 Semmar Inspection Tnp Semmar Cer E 302 R Cer.E. 300 R Cer.E. 301 R Semmar 
Cer .E. 303 R 
17 16 16 
Senior Year 
Ceram1c Industries I Ceram1c lndustnes II Ceram1c lndustnes Ill 
Cer.E. 411 3 Cer.E. 412 3 Cer.E. 413 3 
Semor Project, Semor Pro)ect Semor Pro1ect 
Cer.E. 431 3 Cer.E. 432 3 Cer.E. 433 2 
Techmcal Elect1vesl 4 Ceram1c Engmeermg Des1gn Ceram1c E ngmeermg Design 
Soc1o-Humamst1c Elect1ves1 6 Cer.E. 422 4 Cer .E. 423 3 
Semmar Soc1o-Humamst1c Elect1ve 3 Soc1o- Humamstlc Electlves1 6 
Cer.E. 401 R Metallurgical Thermochemistry Wntlng of Reports and T echmcal 
Met. 360 3 Papers 
Semmar Engl. 414 3 
Cer.E. 402 R Semmar 
Cer .E. 403 R 
-16 16 17 
1Soc1o-humamst1c electives must be department approved. Poi.S. 215 w1ll be among the courses elected. 
2E. E. 341, 342, 445 may be substituted for E. E. 441. 445, T echmcal Elect1ve. 
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Curriculum in Chemical Engineering 
Leading to the degree Bachelor of Science. Total credits required-196, plus physical 
education. 
See also Bas1c Program and Cooperative Programs. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credtts Credits 
Introduction to Chem1cal Engmeenng Chem1cal Processmg 
Ch.E. 201 3 
Sophomore Year 
Matenal and Energy Balances 
Ch.E. 202 3 
3 
5 
3 
3 
Ch.E. 210 3 
Introduction to Apphed Mathematics I Analytic Geometry and Calculus Ill 
Math. 112 5 
Elementary Differential Equat1ons 
Math. 213 Math. 321 3 
Introduction to Class1cal Phys1cs Phys1cal Chemistry 
Phys. 222 5 
Introduction to Class1cal Phys1cs 
Phys. 223 Chern. 321 3 
Principles of Econom1cs Fundamentals of Speech2 
Econ. 241 3 
Soc to-H umamst1c E lecbve• 
Elective Sp. 211 3 
Elective 3 
16 17 
Junior Year 
Momentum Transport Operations Junior Inspection Tnp Multistage Operations 
Ch.E. 351 4 Ch .E. 352 5 Ch.E. 300 
Physical Chemistry Phys1cal Chem1stry Energy Transport Operations 
Chern. 322 3 Chern. 323 3 Ch.E. 353 
laboratory m Phys1cal Chemastry Computer Applications in Stat1cs of Engmeenng 
E.M. 274 3 Chern. 322l 1 Chemical Engmeenng 
Orgamc Chemistry Organic Chem1stry Ch.E. 341 
Chern. 334 
Soc1o-Humamst1c Elective• 
3 Chern. 335 3 Orgamc Chem1stryl 
3 laboratory in Orgamc Chemistry Chern. 336 
16 
Technical Semmar 
Ch.E. 401 R 
Process Control 
Ch.E. 435 3 
Process Control Laboratory 
Ch.E.450 2 
Mass Transport Operations 
Ch.E. 454 3 
Chemical Engineering Thermodynamics 
Ch.E. 461 3 
Chemical Engineering Design 
Ch.E. 471 3 
Socio-Humanistic Elective1 3 
17 
Chern. 337 2 laboratory m Physacal Chem1stry 
Soc1o- HumanistiC Elective• 3 Chern. 323l 
17 
Senior Year 
T echmcal Semmar 
Ch.E. 402 R 
Chemical Engineering laboratory 
Ch.E. 451 2 
Chemical Engmeenng Thermodynamics 
Ch.E. 462 2 
Chemical Engineering Design 
Ch.E. 472 3 
Electrical Engineering 
or 
Engineering Mechanicsl 4 
Socio-Humanistic Elective1 3 
Elective 3 
17 
Engineering Mechanics 
or 
Electrical Engineering4 
Socio-Humanistic Elective• 
Technical Seminar 
Ch.E. 403 
Chemical Engineering laboratory 
Ch.E. 452 
Chemical Reactor Design 
Ch.E. 463 
Chemical Engineering Design 
Ch.E. 473 
Electrical Engineering 
or 
Engineering Mechanicr 
Socio-Humanistic Elective• 
1These electives are to be chosen from the department-approved list of soc1o-humanistic electives. 
1Advanced ROTC credit may be substituted for this. 
sMath. 322 may be substituted for this. 
•E.M. 325,326, 345,346 or any electrical engineering course. 
15 
R 
3 
3 
3 
3 
3 
3 
18 
R 
2 
3 
3 
4 
3 
15 
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Curriculum in Civil Engineering 
Leading to the degree Bachelor of Science. Total credits required-199, plus physical 
education. 
See also Basic Program and Cooperative Programs. 
For those interested in construction engineering a curriculum is provided which leads to 
the degree Bachelor of Science in construction engineering. For particulars, consult the pro-
fessor in charge, construction engineering curriculum. See Construction Engineering, Courses 
and Programs. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Sophomore Year 
Analytic Geometry and Calculus Ill Elementary D1fferent1al Equat1ons Strength of Matenals 
Math. 112 5 Math. 213 3 E.M. 324 5 
Introduction to Classical Phys1cs Introduction to Classical Physics Engineering Materials 
Phys. 222 5 Phys. 223 5 E.M. 354 3 
Elementary Surveying Photogrammetry, Mapping, and Route and Higher Surveying 
C.E. 211 3 land Surveying C.E. 213 3 
Introduction to Stat1st1cs C.E. 212 3 Geology for Engineers 
Stat. 105 3 Statics of Engineering Geol. 301 3 
Professional Development E.M. 274 3 Socio-Humanistic Elective' 3 
C.E.394 R Socio-Humanistic Elective' 3 
16 17 17 
Junior Year 
Particle Dynamics Mechanics of Fluids Engineering Construction 
E.M. 345 3 E.M. 378 4 C.E. 485 3 
American Government Materials laboratory Hydrology 
Poi.S. 215 3 E.M. 327 1 C.E.304 3 
Computer Programming Soil and Aggregate Materials Design of Concretes and 
Com.S. 201 3 laboratory Stabilized Soil Systems 
Analysis of Statically Determinate C.E. 361 3 C.E. 362 3 
Structures Sanitary Engineering I Analysis for Engineering Economy 
C.E. 331 3 C.E. 425 3 I.E. 304 3 
Soil Engineering Analysis of Statically Indeterminate Structural Steel Design 
C.E.360 3 Structures C.E. 433 3 
Professional Development C.E. 432 4 Socio-Humanistic Elective' 3 
C.E. 395 R Planning of Transportation 
Facilities 
C.E. 352 3 
15 18 18 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Credats Credrts 
Senior Year 
Samtary Engineering II 
C.E. 426 
Writing of Reports and Technical Busmess law I 
I.Ad. 365A {3 cr.) 
Design of Transportation F acihties 
C.E. 453 
Reinforced Concrete Design 
C.E. 434 
Electives' 
Professional Development 
C.E. 496 
4 Papers 
Engl. 414 
4 Electives' 
3 
7 
R 
18 
3 or 
14 Engmeermg Contracts 
17 
I.E. 480{3 cr.) 
Electaves1 
Credrts 
3 
14 
17 
1Shall be chosen hom department approved hsts. Senaor-year electives shall rnclude (1) 9 credrts of socao-humamst1c stud1es, 
(2) 14 cred1ts of bas1c sc1ences and eng1neenng sc1ences as defmed below w1th a mrmmum of 5 credrts m each, (3) 12 
credits of techmcal electives. Basic sciences must be selected in mathematics, statistics, chemistry, or physics. The engi-
neermg sc1ence course list w1ll include courses m thermodynamiCS, heat mass and momentum transfer, electrical theory, 
materials, s1m1litude, systems analysis, and mechanics. One course an a life sc1ence will be permitted m this category. Stu-
dents appointed to advanced ROTC may substitute 6 credits of advanced ROTC for 6 credits of technical electives. 
Curriculum in Construction Engineering 
Administered by the Department of Civil Engineering. 
Leading to the degree Bachelor of Science. Total credits required-195, plus physical 
education. 
See also Baste Program and Cooperative Programs. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Sophomore Year 
Analys1s of Materials and Construction Specrf1cat1ons Construction Cost Estrmating 
Methods of Construction Con. E. 245 3 Con.E. 246 3 
Con. E. 241 3 Introduction to Classical Phys1cs Geology for Engineers 
Analytic Geometry and Calculus Ill Phys. 223 5 Geol. 301 3 
Math. 112 5 Statics of Engineering Strength of Materials 
Introduction to Classical Physrcs E.M. 274 3 E.M. 324 5 
Phys. 222 5 Principles of Economics Principles of Economics 
Elementary Surveying Econ.241 3 Econ. 242 3 C. E. 211 3 History of Engmeering Business Law I Engr. 431A1(3 cr.) I.Ad. 365Al(3 cr.) 
or or Photogrammetry, Mappmg, Route and Higher Surveying 
and Land Surveying C.E. 2132(3 cr.) 3 C.E. 2122(3 Ci.) 3 
16 17 17 
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FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Junior Year 
Contractors Organization Real Estate Finance Construction Planmng and 
Con.E. 371 3 Con. E. 3551(3 cr.) Progress Scheduling I 
Analysis of Statically or Con. E. 372 3 
Determinate Structures Soils and Aggregate Structural Steel Design 
C.E. 331 3 Materials laboratory C.E. 433 3 
Soil Engineering C.E. 36P(3 cr.) 3 Introduction to Stattstrcs 
C. E. 360 3 Engineering Materials Stat. 105 3 
Computer Programming E.M. 354 3 Analysis for Com.S. 201 3 Analysis of Statically Engineering Economy 
Business law II Indeterminate Structures I. E. 304 3 I. Ad. 3661(3 cr.) C. E. 432 4 Electives! 6 
or Materials laboratory 
Business law I E.M. 3·371(2 cr.) 
I. Ad. 365A2( 3 cr.) 3 or 
Materials laboratory 
E.M. 3272(1 cr.) 1-2 
Princtples of Accountmg 
I.Ad. 384 4 
15 15-16 18 
Senior Year 
ConstructiOn Progress Scheduling It Construction Progress Spectal Problems tn 
Con.E. 441 3 Scheduling Ill Construction Engtneermg 
Remforced Concrete Destgn Con.E. 442 3 Con.E. 490 2-5 
C.E. 434 3 Electives3 13 Writing of Reports 
Fundamentals of Speech and T echmcal Papers 
Sp. 211 3 Engl. 414 3 
Computer-Oriented Electives3 9 
Busmess Data Systems I 
Com.S. 441 3 
Electives! 4 
16 16 15 
1F or students emphasizing building construction 
2F or students emphasizing heavy construction 
3Eiectives to include (minimum): 
9 credits socio-humanistics (12 credits for heavy construction emphasis) 
9 credits basic sciences and engineering sciences (at least 6 credits in engineering science) 
12 credits technical or business and management (at least 3 credits in business and management) 
For students emphasizing building construction the following courses must be included within the electives: M.E. 406, 4~ 
Arch. 444 
For students emphasizing heavy construction the following course must be included within the electives: C.E. 362 
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Curriculum in Electrical Engineering 
Leading to the degree Bachelor of Science. Total credits required-193, plus physical 
education. 
See also Basic Program and Cooperative Programs. 
FAll QUARTER WINTER QUARTER 
Basic Electric Circuits I 
E.E. 205 
Introduction to Classical Physics 
Phys. 223 
Credits 
Sophomore Year 
Basic Electric Circuits II 
3 E.E. 206 
Electrical Instrumentation 
5 and Experimentation I 
E.E. 231 
Credits 
3 
2 
SPRING QUARTER 
Electronics Engineering 
E.E. 374 
Electrical Instrumentation 
and Experimentation II 
E.E. 232 Analytic Geometry and Calculus Ill 
Math. 112 5 Elementary Differential Equations Introduction to Applied Mathematics I Principles of Economics 
Econ. 242 
Modern Physics 
Math. 213 
3 Statics of Engineering 
E.M. 274 
16 
Computer Programming 
Com.S. 201 
Junior Year 
Modem Physics 
Phys. 301 3 Phys. 302 
Electronics Engineering 
E.E. 376 
Electronics Eneineering 
E.E. 375 4 
Electnc C1rcU1t Analysis and Des1gn I 
E.E. 308 4 
Introduction to Applied 
Mathematics II 
M~h.~2 3 
Electnc and Magnet1c F 1eld Theory II 
E.E. 314 4 
18 
Electric Circuit Analysis 
and Design II 
E.E. 309 
Electromechanical Dev1ces 
E.E.317 
Socio-Humamstlc Elective1 
Senior Year 
T ethnical Electivesl 
Electivesl 
Soci~Humanistic Elective• 
10 Technical Electives' 
3 Electives! 
3 Soci~Humanistic Elective' 
16 
3 
3 
3 
14 
Math. 321 
Electric and Magnetic 
Field Theory I 
E. E. 313 
Particle Dynamics 
E.M. 345 
Modern Physics 
3 Phys. 303 
Introduction to Numerical 
4 Techniques for Computers 
Math. 406 
Electric Machinery 
4 E.E. 351 
Socio-Humanistic Elective• 
4 American Government 
3 Poi.S. 215 
Seminar 
E.E. 300 
18 
10 Technical Electives' 
3 ElectivesZ 
3 Socio-Humanistic Elective• 
16 
1These elect1ves are to be chosen from the department-approved hst of soc1o-humamsllc sequences. 
Credits 
4 
2 
3 
4 
3 
16 
3 
3 
4 
3 
3 
R 
16 
10 
3 
3 
16 
ZThese electives may be either technical or nontechmcal, but must be taken from the department-approved list of electives. 
Students appointed to advanced military training( third and fourth year) may omit 6 credits from this elective group. 
1AII students must take at least 22 credits of electrical engineering technical electives. The recommended list includes: 404, 
410, 411, 412, 421, 422, 423, 425, 426, 427, 428, 431, 436, 452, 465, 466, 467, 475, 505, 527. Electrical Engineering 500 
level courses may also be elected by qualified undergraduates. Students who plan to enter graduate school and major in 
electrical engineering should take nine courses from the list of electrical engineering technical electives, preferably three 
courses each quarter of the year. Students who do not plan to do graduate work in electrical engineering may take a portion 
of their technical electives outside the Electrical Engineering Department, providing they are chosen from the department-
approved list of such electives. 
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Curriculum in Engineering Operations 
Administered by the Department of Industrial Engineering. 
Leading tO the degree Bachelor of Science. Total credits required-180, plus physical 
education. 
See also Cooperative Programs. 
The curriculum consists of a basic core of required courses in the sciences, engineering, 
and management to which are added 75 credits of elective courses in the specific categories 
of engineering, socio-humanistics, management, and preliminary supporting subjects. Within 
this framework, a student may specialize to almost any degree he wishes for a specific occu-
_pational objective. Many students choose to work toward the specializations indicated below. 
SPECIALIZATIONS 
Production Management 
Emphasis on direction of all phases of the production process. 
Manufacturing Processes 
Emphasis on production considerations in selection and specification of manufacturing 
equipment. Functional characteristics of equipment related to production. 
Technical Sales 
Provides a background for selling products of a technical nature. 
Prelaw 
Preparation for graduate work in corporate or patent law. 
Operations Research 
Development of mathematical concepts and models concerned with decision making in 
engineering and management. 
SPECIAL PROGRAMS 
To meet special needs, programs are available in the following (See Index): 
Program in International Studies 
Program in Engineering Journalism 
Program in Engineering for Officer Education 
Program in Surveying and Mapping 
Program for Technical Institute Graduates 
Required Courses 
Basic Sciences 
Math. 109, 110, 111, 112 ............. 20 
Chern. 141, 14ll, 142, 142l....... .. . 8 
Phys. 221, 222, 223 ................... 15 
43 
Socio-Humanistic Courses 
Psych. 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Econ. 241, 242........................ 6 
Poi.S. 215........... .................. 3 
12 
Communication Skills 
E.Gr. 161,162 ......................... 6 
Engl. 104, 105 ••................•...... 8 
Sp. 211, Engl. 414 .................... 6 
20 
Miscellaneous 
I.E. 108, 109 .......................... 2 
I.E. 480 or I.Ad. 365A ................ 3 
I.Ad. 384 .............................. 4 
lib. 102, Engr. 114, 115, 
(departmental seminar 100) ...... R 
I.E. 293,393 .......................... R 
9 
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Group Requirements 
Course combinations for each student should be integrated toward a vocational objective. 
Each student's choice of courses in the following groups must be approved in advance by the 
head of the Department of Industrial Engineering. 
Minimum 
Credits 
Engineering science, engineering mechanics, 9; electrical engineering, 8; measurements, 3 ....................................... 20 
Sequences in an engineering area (300 level or above) .............................................................•................ 27 
Supporting work (basic and engineering sciences) .................................................................................. 15 
Management, production, business or sales courses (300 level or above, in I.Ad. or I.E.) ......•................................ 15 
Socio-hurnanistic sequences ••..•.....•.•..............•......................•...................................................... 18 
Elective............................................................................................................................... 1 
Curriculum in Engineering Science 
Administered by the Department of Nuclear Engineering. 
Leading to the degree Bachelor of Science. Total credits required-198, plus physical 
education. 
See also Basic Program and Cooperatwe Programs. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Sophomore fear 
Analytic Geometry and Calculus Ill Elementary Differential Equations Introduction to Applied 
Math. 112 5 Math. 213 3 Mathematics I 
Introduction to Classical Physics Energy Sources and Utilization Math. 321 3 
Phys. 223 5 E.Sci. 211 3 Energy Sources and Utilization 
Physical Chemistry Physical Chemistry E.Sci. 212 3 Chem. 321 3 Chem. 322 3 Physical Chemistry 
Foreign Language 4 Foreign Language 4 Chern. 323 3 
Statics of Engineering Foreign Language 4 
E.M. 274 3 Mechanics of Materials I 
E.M. 325 3 
17 16 16 
Junior fear 
Introduction to Applied Engineering Materials Engineering Materials Mathematics II E.Sci. 351 4 E.Sci. 352 4 Math. 322 3 Mechanics of Fluids Energy Transport Operations Particle Dynamics E.M. 378 4 Ch.E. 353 3 E.M. 345 3 Electronic Circuits, Instruments Electronic Circuits, Instruments Introduction to Circuits and and Systems and Systems Instruments E.E. 445 4 E.E. 446 4 E. E. 441 4 Modem Physics Modem Physics Modem Physics Phys. 302 3 Phys.303 3 Phys. 301 3 Socio- Humanistic Elective! 3 American Government Socio-Humanistic Elective! 3 Poi.S. 215 3 
16 18 17 
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FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Credtts 
Senior Year 
Engineering Analysis Engineering Analysis Engineering Analysis 
E.Sci. 481 4 E.Sci. 482 4 E. Sci. 483 4 
Engineering Materials Engineering Science Elective! 3 Engineering Science Elective! 3 
E.Sci. 353 4 Elective' 3 Elective 3 
Elective' 3 Computer Programming Engineering Design 
Mass Transport Operations Com.S. 201 3 E. Sci. 491 4 
Ch.E. 454 3 Socio-Humanistic Elective1 3 Socio-Humanistic Elective! 3 
Socio-Humanistic Elective1 3 
17 16 17 
In addition to the courses listed above, each student will be required to include Seminar, E.Sci. 401, 402, 403 in his 
schedule. 
1These electives are to be chosen from the department-approved list of socio-humanistic sequences. 
2Engineering science electives include courses in mechanics of solids, mechanics of fluids, nature and properties of mate-
rials, electrical theory, thermodynamics, and transport phenomena. 
3May be omitted by students in advanced ROTC. 
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Curriculum in Industrial Engineering 
Leading to the degree Bachelor of Science. Total credits required-193, plus physical 
education. 
See also Basic Propram and Cooperative Programs. 
WINTER QUARTER SPRING QUARTER FAll QUARTER 
Credits Credits Credits 
Analytic Geometry and 
Calculus Ill 
Math. 112 
Metallurgy for Engineers 
Met. 231 
Introduction to Industrial 
Engineering 
I.E. 250 
Introduction to Classical Physics 
Phys. 222 
Introduction to Theory of 
Probability and Statistics 
Stat. 341 
Engineering Mechanics Elective1 
Industrial Accounting 
I.Ad. 371 
Engineering Science Elective1 
Socio-Humanistic Elective1 
Semmar 
I.E. 391 
Industrial Engineering Design I 
I.E. 441 
Manpower Management 
I.E. 424 
Thermodynamics I 
M.E. 321 
or 
Thermodynamics 
Phys. 304 
Writing of Reports and 
Technical Papers 
Engl. 414 
Socio-Humanistic Elective! 
5 
3 
4 
5 
17 
Sophomore Year 
Elementary D1fferent1al Equat1ons 
Math. 213 
Computer Programmmg 
Com.S. 201 
Fundamentals of Speech 
Sp. 211 
Principles of Economics 
Econ. 241 
Introduction to Classical Physics 
Phys. 223 
Junior Year 
Introduction to Theory of 
Probability and Statistics 
3 Stat. 342 
3 Industrial Operations Research 
I.E. 312 
3 Engineering Mechanics Elective• 
4 Engineering Science Elective1 
3 Socio-Humanistic Elective1 
Seminar 
R I.E. 392 
16 
Senior Year 
Industrial Engineering Design II 
5 I.E. 442 
Introduction to C1rcu1ts and 
3 Instruments 
E.E. 441 
Industrial Engineering Elective! 
Socio-Humanistic Elective! 
Seminar 
3 I.E. 492 
3 
3 
17 
17 
linear Algebra 
3 Math. 205 
Methods Engmeenng and 
3 Work Measurement 
I.E. 273 
3 Statics of Engineering 
E.M. 274 
3 Principles of Economics 
Econ. 242 
5 American Government 
Poi.S. 215 
Seminar 
I.E. 293 
Quantitative Methods for 
Industrial Engineering 
3 
4 
3 
3 
3 
R 
16 
3 I.E. 361 3 
Industrial Operations Research 
4 I.E. 313 4 
3 Engineering Unit Operations 
3 Ch.E. 310 4 
3 Engmeering Economy 
I.E. 404 3 
R Engineenng Sc1ence Elective1 3 
Industrial Inspection Trip 
I.E. 393 R 
16 17 
Industrial Engineering ElectivesZ 6 
5 Electronic Circuits, 
Instruments and Systems 
E.E. 445 4 
4 Elective! 3 
3 Socio-Humanistic Elective• 3 
3 
R 
15 16 
1These electives are to be chosen as sequences with advance approval from department-authorized lists. 
'Industrial engineering electives are to be chosen from the following: 407, 416, 420, 421, 423 425 426 443 448 462 480. 
IJhis elective may be from the socio-humanistic, the industrial engineering, or the supporting eiectiv~ list: ' ' ' 
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Curriculum in Mechanical Engineering 
Leading to the degree Bachelor of Science. Total credits required-198, plus physical 
education. 
See also Basic Program and Cooperative Programs. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Sophomore Year 
Analytic Geometry and Elementary Differential Equations Introduction to Applied 
Calculus Ill Math. 213 3 Mathematics I 
Math. 112 5 Statics of Engineering Math. 321 3 
Introduction to Classical Physics E.M. 274 3 Mechanics of Materials I 
Phys.223 5 American Government E.M. 325 3 
Introduction to Mechanical Poi.S.215 3 Particle Dynamics 
Engineering I Introduction to Mechanical E.M. 345 3 
M.E. 251 4 Engineering II Principles of Materials Science 
Socio-Humanistic Elective' 3 M.E. 252 4 Met. 230 4 
Socio-Humanistic Elective• 3 Socio-Humanistic Elective! 3 
17 16 16 
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Junior Year 
Fundamentals of Speectr Analysis for Engineering Economy Writing of Reports and 
Sp. 211 3 I.E. 304 3 Technical Papers 
Mechanical Metallurgy Manufacturing Processes I Engl. 414 3 
M.E. 331 4 M.E. 332 3 Manufacturing Processes II 
Mechanics of Materials II Fluid Flow and Heat Transfer M.E. 333 3 
E.M. 326 3 M.E. 424 4 Machine Design I 
Rigid Body Dynamics Thermodynamics II M.E. 420 4 
E.M. 346 3 M.E. 322 3 Thermodynamics Ill 
Thermodynamics I Introduction to Circu1ts M.E. 323 3 
M.E. 321 4 and Instruments Introduction to CucUits 
E.E. 441 4 and Instruments 
E.E. 442 4 
Inspection Trip 
M.E. 300 R 
17 17 17 
Senior Year 
Machine Design II Machine Design Ill Mechanical Systems Design 
M.E. 421 3 M.E. 422 3 M.E. 423 4 
Engineering Measurements I Engmeering Measurements II Technical Elective! 10 
M.E. 461 3 M.E. 462 3 Soci~Humanistic Elective1 3 
Fluid Flow and Heat Transfer Technical Elective! 8 
M.E. 425 4 Soci~Humanistic Elective1 3 
Thermodynamics IV 
M.E. 324 3 
Soci~Humanistic Elective! 3 
Professional Conduct 
M.E. 400 R 
-
16 17 17 
1Soc1~humamst1c electives are to be chosen from the department-approved sequences. 
1May be omitted by students appointed to advancedcROTC. 
sy echmcal electives are to be chosen from the department-approved groups. 
College of Engineering 219 
Curriculum in Metallurgy 
Leading to the degree Bachelor of Science. Total credits required-190, plus physical 
education. 
See also Basic Program. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Sophomore Year 
Principles of Materials Science Extractive Metallurgy Metal Processing 
Met. 230 4 Met. 201 3 Met. 203 3 
Analytic Geometry and Calculus Ill Elementary Differential Equations Metallurgy laboratory 
Math. 112 5 Math. 213 3 Met. 205 3 
Introduction to Classical Physics Introduction to Classical Physics Mathematics, Statistics, or 
Phys. 222 5 Phys. 223 5 Computer Science Elective 3 
Soci()oHumanistic Elective1 3 Statics of Engineering Mechanics of Materials I 
E.M. 274 3 E.M. 325 3 
Soci()oHumanistic Elective1 3 Soci()oHumanistic Elective1 3 
17 17 15 
Junior Year 
Physical Metallurgy Physical Metallurgy Physical Metallurgy 
Met. 301 4 Met. 302 4 Met. 303 4 
Physical Metallurgy laboratory Physical Metallurgy Laboratory Physical Metallurgy laboratory 
Met. 305 2 Met. 306 2 Met. 307 2 
Metallurgy Seminar Metallurgy Seminar Metallurgy Seminar 
Met. 300 1 Met. 300 1 Met. 300 1 
Physical Chemistry Metallurgical Thermochemistry Chemical Metallurgy 
Chern. 321 3 Met. 360 3 Met. 361 a,.. 
American Government Technical Elective' 3 T ethnical Elective' 3 
Pol.S. 215 3 Soci()oHumanistic Elective1 3 Soci()o Humanistic Elective! 3 
Soci()oHumanistic Elective' 3 
16 16 16 
Senior Year 
Mechanical Behavior of Metals Mechanical Behavior of Metals Metallurgical Engineering Design 
Met. 401 3 Met. 402 3 Met. 433 3 
Modern Physics Modem Physics Modern Physics 
Phys. 301 3 Phys. 302 3 Phys. 303 3 
Introduction to Circuits and Electronic Circuits, Instruments Elective 3 
Instruments and Systems T ethnical Elective' 3 
E. E. 441 4 E. E. 445 4 Soci()o Humanistic Elective! 3 
Technical Elective' 3 Technical Elective' 3 
Soti()o Humanistic Elective1 3 Soci()oHumanistic Elective! 3 
16 16 15 
1These electives are to be selected with the approval of the adviser. 
lfechnical electives must include 3 credits in metallurgy and 3 credits in written or spoken English beyond Engl. 105. 
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College or Home Economics 
The curricula of the College of Home Economics provide for the general or liberal edu-
cation of the student as a person, a citizen, and family member, and for the education of the 
student for a variety of professional opportunities. 
Qualified professional graduates are much in demand. They are needed in the field of 
education as teachers of young children, teachers of home economics in secondary schools and 
colleges, teachers of physical education for women, and extension home economists. In the 
food field, many opportunities exist for dietitians, food service directors, and school lunch super-
visors. Food-processing equipment and textile companies employ home economists, as do re-
tail clothing and home furnishing stores. Home economists are also placed in positions on the 
editorial staffs of magazines and newspapers, in the operation of recreation programs for chil-
dren, and in social "helping" services. Research at universities, with commercial organizations, 
and with the federal government offers numerous opportunities. 
Faculty Adviser System 
Each student in the College of Home Economics has a faculty adviser. A selected group 
of faculty serves as advisers to freshmen; upperclass students are assigned faculty advisers 
in the departments of their chosen curricula. 
All entering students and their parents are encouraged to participate in the summer 
orientation program. During the two-day program, the students take placement tests and con-
fer with faculty advisers concerning the selection of courses for fall. Registration can be com-
pleted by mail before students come to the campus. See Index, Orientation. 
Curricula in Home Economics 
CURRICULA 
Applied Art 
Child Development 
Family Environment 
Food and Nutrition 
Home Economics Education 
Home Economics 
Home Economics Journalism 
Institution Management 
Physical Education for Women 
Textiles and Clothing 
MAJORS 
Advertising Design 
Art Education 
Craft Design 
Interior Design 
Child Development 
Family Environment 
Community Nutrition 
Dietetics 
Food Science 
Food and Nutrition and Related Science 
Home Economics Education 
International Studies 
Home Economics Journalism 
College Food and Housing Adrnlnistration 
Hotel and Restaurant Management 
School Food Service 
Physical Education for Women 
Textiles and Clothing 
Textiles and Clothing and Related Science 
222 Colleges and Curricula 
Cooperative Program 
The College of Home Economics has cooperative programs with Morningside and Central 
colleges. A student may take two years at either of these liberal arts colleges and two years at 
Iowa State University without the usual formalities of transferring. 
A special grouping of courses is provided which makes it possible for a student to pur-
sue any of the curricula offered by the College of Home Economics. 
Applications for admission to the cooperative program in home economics should be ad-
dressed to the director of admissions of the appropriate liberal arts college. 
The Core Curriculum 
The educational foundation of students in the College of Home Economics is provided 
through the election of selected courses within specified areas identified as the core curricu-
lum. Election of courses of a general nature provides breadth of education. 
All students in the College of Home Economics must complete the specified credits in the 
core curriculum, except those who choose a major in related science 'combined with food and 
nutrition or textiles and clothing, and those who choose the curriculum in physical education 
for women. 
Core requirements are in subject areas both within and outside the College of Home Eco-
nomics. (See listing below.) Whereas the number of credits required for each group is uni-
versal for all majors in the College (unless specified), the possible choices for meeting the 
requirements are specified by departments and are incorporated in the listings of curricula 
by departments, which appear on the following pages. 
Subject areas within the College of Home Economics: 
Subject areas Credits 
Applied Art, Textiles and Clothmg .................................................................................................... 3 
Equipment and Housing ................................................................................................................... 3 
Family and the Child ......................................................................................................................... 3 
Management..................................................................................................................................... 3 
Nutrition........................................................................................................................................... 3 
Professional Relations, H.Ec. 400 .................................................................................................... R 
Physical Education ........................................................................................................................... 3 
Subject areas outside the College of Home Economics: 
Subject areas Credits 
Biological Sc1ences........................................................................................................................... 8 
Physical Sc1ences, Mathematics, Statistics ..................................................................................... 8 
Social Sciences ................................................................................................................................. 15 
Humanities ....................................................................................................................................... 15 
library, lib. 160 ............................................................................................................................... 1 
Written and Spoken English ........................................................................ _ ................................... 11 
All students are required to complete 3 credits of physical education. See Physical Edu-
cation for Wnmen for details. A student is expected to enroll in physical education during 
the first quarter registered and to continue in each subsequent quarter until requirement is 
completed. 
Library instruction Is to be completed within the first year of registration. 
Students may prepare for work in the extension service by enrolling in any of the home 
economics curricula. The following courses should be Included: Psych. 333, Educ. 305, 468. 
In addition, the following suggested courses should be considered In consultation with the state 
leader of home economics extension programs, one of the district leaders for home economics 
programs or the coordinator of extension personnel training: Ag.Ed. 211B; A.A. 261; C. D. 236, 
336, 337; F.E. 240, 254, 285, 385, 415, 488, 521, 522, 575; F.& N. 208, 232, 303; I.Mgt. 380; 
Soc. 364, 464; Sp. 312; J1. 225. 
Students In the curricula of child development and of family environment may prepare for 
the social "helping" services such as family and consumer services with public and private 
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agencies. The choice of courses from such fields as anthropology, child development, famlly 
environment, food and nutrition, psychology, and sociology will be jointly determined by the 
student and his adviser in relation to the student's educational objectives. (See Child Develop-
ment curriculum, Family Environment curriculum.) 
Students interested in nutrition with health and welfare agencies may prepare for employ-
ment through the major in community nutrition. The home economists employed by these 
agencies would be applying their specialized knowledge in programs designed to establish or 
maintain the health and well-being of famllles and individuals. This might be through consulta-
tion with welfare staff or through serving the family directly, depending upon the agency pro-
gram. 
Preparation for work as a home economist in the field of television or radio may be com-
bined with such curricula as applied art, child development, food science, and textiles and 
clothing. The student wishing to combine preparation for work in broadcasting with one of 
these curricula should consult with the director of the telecommunicatlve arts program. 
Home Economics and Related Science 
Related science programs are available in the departments of Child Development, Family 
Environment, Food and Nutrition, and Textiles and Clothing. These programs provide a back-
ground for graduate study basic to professional advancement in the specified fields. Students 
who have completed one of these majors have found opportunities in research and teaching in 
colleges and universities, medical laboratories, foundations, and industry. 
Curriculum in Applied Art 
Leading to the degree Bachelor of Science. Total credits required-195. 
Majors are offered in advertising design, art education, craft design, and interior design. 
Core Curriculum Requirements 
Home Econom1cs Core ........................................................................................................................................................ 16 credits 
Apphed Art, T extlles and Clothmg ........................................................................................................... 4 cred1ts 
Des1gn, A.A. 103 
Equ1pment and Hous1ng ........................................................................................................................... 3 cred1ts 
Select from F.E. 240,254,308,318,412 
F am1ly and the Ch1ld ....................................................................................... .. .................................... 3 cred1ts 
Select from C.D. 236, 337; F .E. 185, 285 
Management. ............................................................................................................................................. 3 credits 
Select from F.E. 341,488 
Nutrition................................................................ ...................................... ..................... ........................ 3 cred1ts 
Select from F.& N.107, 232 
Professional Relations, H.Ec. 400 ............................................................................................................. R 
Applied Art Core ..................................................................................................................................................................... 34 credits 
Perspective Drawmg, A.A 100 .................................................................................................................. 2 credits 
Des1gn, A.A. 104 ....................................................................................................................................... 3 credits 
Draw1ng, A.A. 150 ..................................................................................................................................... 3 credits 
Lettenng, A.A. 170 .................................................................................................................................... 3 credits 
Color, A.A. 203 .......................................................................................................................................... 3 credits 
Watercolor, A.A. 233 ................................................................................................................................. 3 credits 
Intermediate Draw1ng, A.A. 250................................................................................................................. 3 credits 
Study Tour, A.A. 300 ................................................................................................................................. R 
H1story of Art, A.A. 301, 302, 303 ............................................................................................................. 9 cred1ts 
Colloquium, A.A. 310 ................................................................................................................................. 1 credit 
Textile Design, A.A. 347 ............................................................................................................................. 4 cred1ts 
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B·ologl·cal Sc1ences . .. ................................................................................................... 8 credits I ..................................................... : .... . 
Select from bacteriology, biology, botany, genet1cs, zoology . 
Ph S cal SCiences Mathematl·cs and Stat1'st1cs . .. ............................................................ 8 cred1ts y I ' ' ..................................................... . 
Select from chemistry, geology, mathematics, meteorology, phys1cs, stat1st1cs 
S cial Sciences ................ • ...................................................................................... 15 cred1ts 0 Amer1'can G.o ..v .. e ..r.n .. m···e"n"t ... P .. o .. I .. S ..... 2 ..1 ..5.............................. .. ............................................... 3 credits 
, . . ····················································· ······ .. 
General Psychology Psych 101 .............................................................. 3 cred1ts , . . ................................................. . 
Introduction to Soc1ology Soc 134 . . ........................................................... 3 cred1ts 
Select from anthropology: eco~oml~·~:·p~j;i·;~~j·~~·;~·~-~~:·p~y~h~i~gy. soc1ology ...................................... 6 cred1ts 
Humanities ................................................................................................................................................................... : ......... 15 credits 
Western Civilization, H1st. 201, 202 ........................................................................................................ 6 cred1ts 
Select from fore1gn language, history, literature, mus1t, philosophy ........................................................ 9 cred1ts 
Written and Spoken English .................................................................................. 11-14 credits 
Language in Compositi~~-~~d·R~di~g ... E~gi."i'o4:·i'o5:::::::::::................................................................. 8 credits 
Voice and Diction, Sp. 207 (3 cr.) 
and/or . 
Fundamentals of Speech, Sp. 211 (3 cr.) ................................................................................................ 3·6 cred1ts 
Library Instruction, Lib. 160 .................................................................................................................................................. 1 cred1t 
Physical Education ................................................................................................................................................................. 3 cred1ts 
Major in Advertising Design 
This major prepares students for positions in graphic design. Such work requires imagin-
ation and sldll ln the layout and design of visual media that will express concept and pur-
pose with clarity and style. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Applied Art ............................................................................................................................................................................. 24 credits 
lettenng for Graph1cs, A.A. 270 ....................... ........... .. ........ ................ .............................................. 3 cred1ts 
Typography, A.A. 272 ............................................................................................................................... 3 cred1ts 
Oil Painting, A.A. 333 ............................................................................................................................... 3 cred1ts 
l1fe Drawing, A.A. 350 ............................................................................................................................ 3 credits 
Advert1smg Des1gn, A.A. 370, 371 ............................................................................................................ 6 credits 
Graphic Art Production, A.A. 373 ............................................................................................................. 3 credits 
Illustration for Advertising, A.A. 474 ......................................................................................................... 3 credits 
Journalism and Mass Commumcat10n ................................................................................................................................... 13 cred1ts 
Publicity and Public Relations, Jl. 225 ...................................................................................................... 3 cred1ts 
Fundamentals of Photography, Jl. 317 .................................................................................................... 4 credits 
Advertising, Jl. 325 .............................................................................................................................. 3 credits 
layout and Design of Publications, Jl. 342 ............................................................................................... 3 cred1ts 
ElectJves ............................................................................................................................................................................ 30-47 cred1ts 
Students who elect an emphasis in fashion illustration should declare this intention by 
the first quarter of the junior year and must take the following: 
Fashaon Illustration, A.A. 278, 279 ............................................................................................................ 6 credits 
Spec1al Problems, A.A. 490G .................................................................................................................... 2·3 credits 
Textiles, T.&C.104 .................................................................................................................................... 4 credits 
History of Costume, T .&C. 454.................................................................................................................. 3 credits 
Major In Art Education 
This major is planned for students preparing for certlfication to teach art at the secondary 
level only or in grades kindergarten through twelve. Students may enroll in art education but, 
to be admitted, must apply and be accepted by a department committee and the Committee 
on Academic Standards of the College of Education. For general requirements for teacher 
certlflcation, see College of Education. 
In addition to the core curriculum requirements, the following courses are to be completed 
by students preparing to teach at the secondary level: 
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Apphed Art .............................................................................................................................................................................. 27 credits 
Weaving, A.A. 244 ...................................................................................................................................... 3 credits 
Design in Metal and Enamel, A.A. 247 .... , ................................................................................................. 3 credits 
Fundamentals of lntenor Des1gn, A.A. 261 .............................................................................................. 3 credits 
Otl Painting, A.A. 333 ............................................................................................................................ 3 credits 
Ceramics, A.A. 340 .................................................................................................................................... '3 cred1ts 
Design in Wood, A.A. 345 .......................................................................................................................... 3 credits 
Life Drawing, A.A. 350 .............................................................................................................................. 3 credits 
Advertising Design, A.A. 370 ................................................................................... : ................................ 3 credits 
Jewelry, A.A. 446 ...................................................................................................................................... 3 credits 
Professional Education ........................................................................................................................................................... 28 credits 
Foundations of American EducatiOn, Educ. 204 ....................................................................................... 3 credits 
Methods of Teaching, Educ. 305A, 3058 .................................................................................................. 4 credits 
Pnnc1ples of Secondary Education, Educ. 426 ......................................................................................... 3 credits 
Developmental Psychology, Psych. 230 1 ................................................................................................. 3 credits 
Educational Psychology, Psych. 333 1 ..................................................................................................... 3 credits 
Art Methods for the Secondary School, A.A. 416............................... . . .. .... ........ ...... .. .. ..... .......... 3 credits 
Superv1sed Teaching of Art in the Secondary School, A.A 417 .............................. . . . . ................ 8·9 credits 
Elect1ves .......... : ..................................................................................................................................................................... 29 credits 
Students who elect the K-12 program will complete the following courses ln addition to 
the core curriculum requirements: 
Apphed Art. ............................................................................................................................................................................. 21 credits 
Weaving, A.A. 244............................................................................ . ....................................................... 3 credits 
Des1gn m Metal and Enamel, A.A. 247 ..................................................................................................... 3 credits 
Fundamentals of lntenor Destgn, A.A 261 ............................................................................................... 3 cred1ts 
011 Pa1nting, A.A. 333 ......................... .. ................................................................................................ 3 cred1ts 
Ceramics, A.A. 340 ........................... ........................................... ... ......................................................... 3 cred1ts 
Design 1n Wood, A.A. 345 ... ........... ........ ..... ..... . ... .... .. ..... ..... . . .... ... . .. ............................... 3 cred1ts 
Advertising Des1gn, A.A. 370 ........................................................... ... . ............................................... 3 credits 
Professional Education .......................................................................................................................................................... 41 cred1ts 
FoundatiOns of Amencan Education, Educ. 204 ....................................................................................... 3 credits 
Methods of Teaching, Educ. 305A, 3058 ................................................................................................. 4 credits 
Pnnc1ples of Secondary Education, Educ. 426 ......................................................................................... 3 credits 
Developmental Psychology, Psych. 2301 ................................................................................................. 3 credits 
Educational Psychology, Psych. 333 1 ....................................................................................................... 3 credits 
Art Methods for the Elementary School, A.A. 415 .................................................................................... 3 credits 
Art Methods for the Secondary School, A.A. 416 ...................................................................................... 3 credits 
Superv1sed T eachmg of Art m the Secondary School, A.A 417 ............................................................... 8·9 credits 
Supervised Teaching of Art m the Elementary School, A.A. 418 .............................................................. 8 cred1ts 
Pnnc1ples of Teaching in the Elementary School, EI.Ed. 344 ................................................................... 2 credits 
Electtves ............................................................................................................................................................................. l9·22 credits 
1Psych. 230, 333 will also satisfy requirement in social sciences. 
Major in Craft Design 
This major provides a broad background ln crafts with a strong emphasis ln two craft 
media. The student ls prepared to operate a shop or market crafts, to engage In freelance 
design, to work in an organizational capacity in community or welfare workshops, or to be-
come a teacher In public or private adult education. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Apphed Art ............................................................................................................................................................................. .36 credits 
Weaving, A.A. 244 ..................................................................................................................................... 3 credits 
Design in Metal and Enamel, A.A. 247 ...................................................................................................... 3 credits 
Oil Painting, A.A. 333 ................................................................................................................................ 3 credits 
Ceramics, A.A. 340 .................................................................................................................................... 3 credits 
Design in Wood, A.A. 345 .......................................................................................................................... 3 credits 
Jewelry, A.A. 446 ....................................................................................................................................... 3 credits 
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The craft design major must take a concentration of 18 credits in two areas (9 each) 
from the following six craft areas: 
Text1le Des1gn, A.A. 348 and 4908 
Weavmg, A.A. 245 and 4 90C 
CeramiCS, A.A. 490D 
Jewelry, A.A. 490J 
Des1gn m Wood, A.A. 490K 
Des1gn m Metal and Enamel, A.A. 490L 
Students who elect an emphasis in textile design or weaving must take the following: 
Text1les and Cloth1ng........... ........ .. . .... ... . . .. . . .............................................................................. 7 cred1ts 
Textiles, T.&C 104......................... ..... . . . .. ........ .......... . .. .......................................... 4 credits 
H1stonc Textiles, T.&C. 414 ..... .. . . . .. . . . . . . . ... .. . ........... .... .. . . .. . .. .. .................. 3 cred1ts 
Electives..................................... ..... .. .. . .. .. .. . . . . . .... . ............ .. .. .......... ........... . . ........ ........ .. ........... 41-48 cred1ts 
Major in Interior Design 
This major is planned for art students who enter the professional field of interior design 
and decoration. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Apphed Art............................................. ............. .... . . .. .. . ................................................... 38 cred1ts 
Fundamentals of lntenor Des1gn, A A. 261 .. ... .. ... . ... .... ....... .... .... .. . .. .................. 3 cred1ts 
In tenor Sketchmg, A.A 264 .............. ..... . ......... .... .. .... . .... 3 cred1ts 
T exllle Des1gn, A.A. 348 ........................ .. . . .. . .. . .. . . . . . . ............... 3 cred1ts 
H1story of F urmture, A.A. 361, 362. ............ . . . .. ... . . . .. ... .......... . ... . .......... ... . 6 cred1ts 
In tenor Des1gn, A.A 364, 365 ...... .. . . . . . . ... . ...................... 6 cred1ts 
Apprenticeship, A.A. 466.................. .. .. .. . . 9 cred1ts 
Commerc1allntenor Des1gn, A .A 467.. .... .. ... . . .......................... 3 cred1ts 
Profess1onallntenor Des1gn Procedures, A A 468 .. . . . . .... .. . 2 cred1ts 
Spec1al Problems, A.A 490E... ..... . . .. ...... ... 3 cred1ts 
Architecture................. .... .. . · ... . . .. . .. . ...... .. . 6 cred1ts 
Res1dent1al Architecture I, Arch 361 . . ... 3 cred1ts 
Spec1al Problems m Architecture, Arch. 490 .... 3 cred1ts 
T ext1les and Cloth1ng ................... ............ . ... . . ... . ... ... ... . ..................................... 7 cred1ts 
Text1les, T.&C.104.......... ............... ... . .. .. ..................... 4 cred1ts 
H1stonc Textiles, T.&C 414 ... .. . . . . .................... 3 cred1ts 
Elect1ves .................................... . ........ .... 33 cred1ts .. . . . .... . ........................... .. 
Curriculum in Child Development 
Leading to degree of Bachelor of Science. Total credits required-195. 
The student majoring in child development may select one of three options: ( 1) nursery 
school-kindergarten education, (2) community services for children, or (3) pregraduate study. 
Core Curriculum Requirements 
Home Economics Core.......................................................................................................... 15 credits Applied Art, Textiles and Clothing .............................................. .. 
E 
Select from A.A. 103, 150, 200, 384; T.&C 104, 121.... .... ........................ .......... ....... 3 cred1'ts qu1pment and Housmg ............. .. 
Select from F .E 240, 254, 318.. .... .......... .. . .... .. .... ........ ..... .. .. ................. . 3 credits F am1ly and the Child .... · .............. .. 
M 
Select from F .E. 285, 385........................................... ... . . ......... ........................ ... .... 3 credits 
anagement ................ . 
Select from F.E. 375,415, 488; I.Mgt. 287 .................. .................... ... ............ 3 credits Nutnt1on .......................... .. 
Select from F .&N. 107, 232.................................................... 3 credits P f . IR HE ......................................................... . 
ro ess1ona elat1ons, . c. 400.......................................................................................... R 
··················· 
College of Home Economics 227 
Ch1ld Development Core..... ................................. .. . ........ . ................................................................................................. 28 credits 
Pnnc1ples of Ch1ld Development, C D 236 ............................................................................................... 4 cred1ts 
literature for Ch1ldren, C D 240 ............................................................................................................ 4 credits 
Observation and Part1C1pat1on m the Nursery School, C D. 242 ............................................................. 2 credits 
Development m Infancy, C.D. 335 ............................................................................................................ 3 credits 
Development m Early Childhood, C.D. 336 .............................................................................................. 4 credits 
Development and Gu1dance m later Childhood, CD. 337 ........................................................................ 3 credits 
Activities and Matenals, C.D 366 ............................................................................................................ 4 credits 
Study Tour, C.D. 368 ................................................................................................................................. R 
Guidance of Children, C.D. 460 ................................................................................................................. 4 credtts 
Sem1nar, C.D. 465 ..................................................................................................................................... 1 credit 
B1olog1cal Sc1ences ................................................................................................................................................................. 8 cred1ts 
Elementary Human Phys1ology and Anatomy, Zool. 155 ........................................................................... 5 credtts 
Select from biology or zoology .................................................................................................................. 3 credtts 
Phys1cal Sc1ences, Mathematics or Stat1st1cs ........................................................................................................................ 9 cred1ts 
General Chem1stry, Chern. 141, 141l ...................................................................................................... 4 credits 
Pnnc1ples of Stallst1cs, Stat. 101 ........................................................................................................ 5 credtts 
Soc1al Sciences ...................................................................................................................................................................... 15 cred1ts 
IntroductiOn to Anthropology, Anthro. 111 ............................................................................................. 3 cred1ts 
General Psychology I, Psych. 101.. ......................................................................................................... 3 credits 
lntroducllon to SociOlogy, Soc. 134 ......................................................................................................... 3 credtts 
Select from Econ. 241, 242, 243; Poi.S. 215 ............................................................................................ 6 credits 
Humanities............................. ....... ..................... ........... .. .............................................................................................. 15 cred1ts 
Select from h1story, literature, fore1gn language, philosophy, mus1c (om1t performmg arts) 
Wntten and Spoken English ............................................................................................................................................... 11 cred1ts 
l1brary Instruction, l1b. 160 ............................................................................................................................................. 1 credit 
Phys1cal Educat1on ............................................................................................................................................................. 3 cred1ts 
Nursery School I Kindergarten Education Option 
In addition to the core curriculum requirements, the following courses are to be completed: 
Home Econom1cs .................................................................................................................................................................... 22 cred1ts 
Planmng Curncula for the Young Chtld, C.D 461.. .................................................................................. 2 cred1ts 
Superv1sed Teachmg m Nursery Schooi/Kmdergarten, C.D. 467A 1 ......................................................... 1 credits 
Home-School Relations m Supervised T eachmg, C D. 467B 1 .................................................................. 2 credits 
Supervised T eachmg 1n Ch1ld Centers, C.D 467E, 467F 1 ........................................................................ 8 cred1ts 
Admm1strat1on of Programs for Young Children, C.D. 468 ........................................................................ 3 cred1ts 
B1olog1cal Sc1ences ................................................................................................................................................................. 4 cred1ts 
Human Prenatal Development, Zool. 358 ................................................................................................. 4 cred1ts 
Mathematics .......................................................................................................................................................................... 3 credits 
Soc1al Sc1ences ....................................................................................................................................................................... l8 cred1ts 
Developmental Psychology, Psych. 230 ................................................................................................... 3 cred1ts 
Educational Psychology, Psych. 333 ......................................................................................................... 3 cred1ts 
Select from Psychology ............................................................................................................................. 6 credits 
Select from Sociology (Om1t Soc. 2191) ................................................................................................... 3 credits 
Amer1can Government, Poi.S. 215 ............................................................................................................. 3 credits 
Communicative Arts........................................ ...... ................................................................................................................. 3 credits 
Select from Enghsh, techmcal JOUrnalism, or speech and telecommumcat1ve arts _ 
Educat1on................................................................................................................................................................................ 6 credits 
F oundat10ns of Amencan Education, Educ. 204 ....................................................................................... 3 credits 
Methods of T eachmg, Educ. 305B ............................................................................................................ 1 credit 
Pnnc1ples of T eachmg m the Elementary School, EI.Ed 344A 2 .............................................................. 2 credits 
Mus1c ...................................................................................................................................................................................... 3 credits 
Music m Early Childhood Education, Mus1c 364 
Elect1ves ................................................................................................................................................................................. 31 credits 
1T o be taken concurrently 
'Application for admission to the teacher education program of the University is routinely included as a part of El. Ed. 344A 
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Community Services for Children Option 
In addition to the core curriculum requirements, the following courses are to be completed: 
Home Economics . ··································· .......................................................... 21 credits 
Planmng Cur~i~-~-j~-~~;·t·h·~··.y·~·~·~-g-C·h·;i~i:·c·o··4st·~~--~~~~~-~~~~--- ............................................................... 2 cred~ts 
Admimstration of Programs for Young Children, C.D 468 .......................... ············································: 3 cred1ts 
Participation in Group Activities for Children, C.D 470A 1 ...•••..••••••••...•••••.••••••••••••.•.•••••••••••••••..••.••••••••• 6 cred~ts 
Adult-Child Relations, C. D. 470B 1 ........................................................................................................... 2 cred1ts 
Group Work w1th Children, C.D 470E, 470F' ......................................................................................... 8 credits 
MathematiCS .......................................................................................................................................................................... 3 cred1ts 
Soc1al Sc1ences .......................................................................................................................................................... 31 cred1ts 
Kinship in Different Cultures, Anthro. 421.. ........................................................................................... 3 credits 
Culture and Personality, Anthro. 422 .................................................................................................. 3 credits 
Developmental Psychology, Psych. 230 ...................................................................................... 3 cred1ts 
Psychology of ExceptiOnal Children, Psych. 436 .................................................................................... 3 cred1ts 
Psychology of Adjustment, Psych. 460. . ..... ........... .. .... ... ....... ...... .. ............................................ 4 cred1ts 
Race and Minonty Group RelatiOns, Soc. 300 ...................................................................................... 3 credits 
Social Stratification, Soc. 330 ...................................................................................................... 3 cred1ts 
Sociology of Deviance, Soc. 341 ................................................................................................. 3 cred1ts 
Urban Sociology, Soc. 410 .................................................................................................... 3 credits 
Human Ecology, Soc. 450 ....................................... ............................ .. .............................................. 3 credits 
Electives................................................................. . ....................................................................................................... 35 cred1ts 
1T o be taken concurrently 
Pregraduate Study Option 
In addition to the core curriculum requirements, the following courses are to be completed: 
Home Economics..................................................................... ... . .. . ............. .. .... ... ..... ....... ... ..... .. ..................... 3 credits 
Introduction to Ch1ld Development Research, C.D 464 
Phys1cal Sciences, 8iolog1cal Sc1ences, MathematiCS ....................................................................................................... 31 cred1ts 
General Chemistry, Chern. 142, 142l.. ...................................................................................................... 4 cred1ts 
Elementary Orgamc Chemistry, Chern. 231, 232 .................................................................................. 5 credits 
Survey of Biochemistry, B.& B. 301 ......................................................................................................... 3 cred1ts 
F m1te Mathematics, Math. 104 .............................................................................................................. 5 credits 
Introduction to Mathematical Ideas, Math. 105 ....................................................................................... 4 cred1ts 
Prmc1ples of PhysiOlogy, Zool. 455 ........................................................................................................... 4 credits 
Select from phys1cs, chemistry, genetics, food and nutnt1on, zoology ................................................... 6 credits 
Social Sc1ences ....................................................................................................................................................................... 21 credits 
Culture and Personality, Anthro. 422 ........................................................................................................ 3 credits 
learnmg and Motivation, Psych. 206 ........................................................................................................ 3 credits 
Sen~t1on and Perception, Psych. 202 ..................................................................................................... 3 credits 
Research Design and Methodology, Psych. 301 ........................................................................................ 3 credits 
Elperime~tal Psychology laboratory, Psych. 302..................................................................................... 3 credits 
~sycholog~cal Mea~urement I, Psych. 440 ................................................................................................ 3 credits 
sycholog1cal Scaling, Psych. 441 ............................................................................................................. 3 credits 
Soc!ologicaf Inquiry, Soc. 202 .................................................................................................................. 3 credits 
w . Social lnteractron, s_oc. 305 ...................................................................................................................... 3 creditS 
ntten and Spoken EngliSh ........................................................................................... 3 credrts Writing of Reports and T echmcal Papers, Engl. 414 ....................................................... . 
Fore1~ language ................................................................................................................................................................... 8 credits 
Electives ................................................................................................................................................................................. 18 credits 
College of Home Economics 229 
Curriculum in Family Environment 
Leading to the degree Bachelor of Science. Total credits required-195. 
This curriculum is designed for the student desiring a broadly based education within 
home economics which has an integrated and interdisciplinary focus on the family as and in 
environment. Students may choose their courses to emphasize one of the following: helping 
services; consumer services in areas of housing, equipment, management, and family; com-
munity services; or general education. The subject matter areas within famlly environment 
include courses in consumer behavior, family, household equipment, housing, and management. 
All students in family environment will have coursework which emphasizes the family, 
its near environment, and the interaction of the family with its environment. A portion of the 
total coursework will be related tO the emphasis chosen. Students will also choose at least 12 
credits from one subject matter area within family environment. An additional 12 credits will 
be selected in courses appropriate to the student's major interest. 
Home Econom1cs Core .................•.................................................................................................................................... 15·17 cred1ts 
Art, T ext1les and Cloth1ng ........................................................................................................................ 3-4 credits 
Select from applied art or text1les and clothmg 
Equ1pment and Hous1ng ........................................................................................................................... 3 credits 
Select from F.E. 254,308,318,340,341, 408A, 412, 445, 446 
F am1ly and Ch1ld ............................................................ . ..................................................................... 3 cred1ts 
Select from CD 236, F .E. 270, 285, 385 
Management. ..................................................................................................................................... 3 cred1ts 
Select from FE 375, 415, 488 
Nutntion .................................................................................................................................... 3-4 cred1ts 
Select from F .&N. 107, 232 
Professional Relations, H.Ec. 400 ........................................................................................................... R 
F amlly Envuonment Core ..................................................................................................................................................... .15 cred1ts 
Fam1hes and Theu Envuonment, F E 185 .............................................................................................. 3 cred1ts 
IntroductiOn to F amlly Housmg, F E 240 ................................................................................................. 3 cred1ts 
Equ1pment and Housing ............................................................................................................................ 3 credits 
Select from F.E. 254,308,318,340,341, 408A, 412, 445, 446 
Family and Child ....................................................................................................................................... 3 cred1ts 
Select from C.D. 236, F .E. 270, 285, 385 
Management............................................................................................................................................. 3 credits 
Select from F.E. 375,415,488 
Fam1ly Environment Concentratl0n ..........................................................................................................................•............. 45 cred1ts 
B1olog1cal Sc1ences ................................................................................................................................................................. 8 credits 
Elementary Human Physiology and Anatomy, Zool. 155 ........................................................................... 5 cred1ts 
Select from biology, bactenology, botany, zoology, genetics .................................................................. 3 credits 
Phys1cal Sciences, Statistics, Mathematics .................................................................................................................•........ 8·9 credits 
Select from chemistry, geology, mathematics, meteorology, physics, statistiCS 
Soc1al Sciences ....................................................................................................................................................................... 15 credits 
Principles of Economics, Econ. 241 or 242 .............................................................................................. 3 credits 
Introduction to Sociology, Soc. 134 ......................................................................................................... 3 credits 
Select from psychology............................................................................................................................. 3 cred1ts 
Select from anthropology, econom1cs, pohtlcal sc1ence, psychology, soc1ology ...................................... 6 credits 
Human1t1es ............................................................................................................................................................................. 15 credits 
Select from fore1gn language, h1story, literature, mus1c, philosophy 
Wntten and Spoken Enghsh ................................................................................................................................................... .l1 credits 
Language in Composition and Read mg. Engl. 104, 105 ............................................................................ 8 credits 
Select from Sp. 211, 207 ........................................................................................................................... 3 credits 
Library Instruction, Lib. 160 .................................................................................................................................................. 1 credit 
Physical Education ................................................................................................................................................................. 3 credits 
Electives ............................................................................................................................................................................ 56·59 credits 
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Curriculum in Food and Nutrition 
Leading to the degree Bachelor of Science. Total credits required-195. 
The department offers four majors: community nutrition, dietetics, food science, and food 
and nutrition and related science. 
Each of the programs provides for competencies in food and nutrition needed by volunteer 
workers for foreign programs. Electives may be applied toward meeting the requirements for 
certification for teaching. 
All majors except food and nutrition and related science have the following courses in 
common. Students with special areas of interest, such as chemistry, may, in consultation with 
an adviser, use elective credit to substitute longer sequences of courses for those listed. 
Core Curriculum Requirements 
Home Economtcs Core ................................. . 
Applted Art, T exttles and Clothmg ..... . 
Destgn, A A 103 
Equtpment and Housmg ..... ....... . . . . . . 
Select from A A 261. F E 240, 254. 1 Mgt 485 1 
F amtly and the Chtld ...................... .. 
Select from C 0 236, F E 270, 285 
Management...... . . .. .. . . 
Quanttty Food Production Management, I Mgt. 380 
Nutntton....... ... ... .... ... .. ...... .. 
Nutnt10n and the Famtly's Food, F &N 107 
. ................................................................. 18-20 cred1ts 
. . ......... . ................................... 4 cred1ts 
. ... .. ..... .. . .. .. . .... .. . . .. 3-4 cred1ts 
. ............................................. 3·4 credtts 
. ....... 4 credtts 
4 cred1ts 
ProfessiOnal RelatiOns. H Ec 400 R 
Food and Nutrition Core........................ . . ............ . . .. .. . . . ...... .. .. ... . ............. ....... . . ............................ .18 credtts 
Foods I, II, F &N. 214, 215................ .... ... .............. ... ... ... . . . . ........................................ 8 credtts 
Famtly Meal Management, F &N 303..... . . ... . .. . . ........ . . ...... .. . ... .. . .. .. . .. 4 credtts 
Nutnlton and Dtetettcs, F &N 305 ............. ......... . ........... ............ ......................... ... ............... . ... 4 credtts 
Semmar m Food and Nutnlton, F &N 404 .. .. ...... .. .. . .. ....................... ........ ..... .... . . ..... 2 credtts 
Btologtcal Sctences.......................................... ...... .. . ......... ........... ..................... .. . . .. .... .. . ......................... .15 credits 
Introductory Bactenology, Bact. 300............................ .... .............................................. .. ........ .. ..... 5 credtts 
Pnnctples of Btology, B10l. 101.. ........................................................................................................... 3 credtts 
Expenmental Btology, Bioi. lOlA .............................................................................................................. 2 credits 
Elementary Human Phystology and Anatomy, Zool. 155 ......................................................................... 5 credits 
Phys1cal Sctences ................................................................................................................................................................. 22 credits 
General Chemtstry, Chern. 141, 142 ....................................................................................................... 6 credits 
laboratory tn General Chemtstry, Chern. 141l, 142l ............................................................................... 2 credits 
Elementary Organtc Chemtstry, Chern. 231 ............................................................................................... 3 credits 
laboratory m Elementary Organtc Chemtstry, Chern. 2328 ...................................................................... 2 credits 
Survey of Btochemtstry, B.& B. 301........................................................................................................... 3 credits 
~aboratory m B10chemtstry. B &B 311 ..... ...... .................. ....................... ........... . .......... ............ .... 2 credtts 
lementary Phys1cs, Phys. 106 ................................................................................................... 4 credits 
Soct~ Scte~ces .. ; .................................................................................................................................................................... 15 credits 
Armctp es ~ Economtcs, Econ. 241, 242 ................................................................................................ 6 credits 
G men~~ overnment, Poi.S. 215 ............................................................................................................ 3 credits 
en era sychology, Psych. 10 1........................................................................ 3 credt'ts I d . S . .. ..................................... . 
ntro uctton to octology, Soc. 134 ........................ ............................ ................... 3 credt'ts H ............................... . 
umantltes ............. ................................................. .......... ............................................... 15 credt.ts H t .................................................. . 
ts ory................................................ ........................ ... 6 credits 
W Select from phtlosophy, literature, foretgn language, m~~;~· ... h·;~~-~·~·:::::::::::::::::::::::::::::::::::::::::::::::::::::: 9 credits 
ntten and Spoken Enghsh ................................................................................................ 11 credt'ts l C t dR d ................................................. .. 
F an~uage m ompost ton an ea mg, Engl. 104, 105 ............................................................................ 8 credits 
un amentals of Speech, Sp. 211 ............................................................................................................ 3 credits 
ltbrary lnstructton, l1b. 160 . . .... ........ . . .. ... . . ................................................................................. 1 credit Phystcal Education.... .. . ..... .. .. . .. . .. 
· .......................................................................... : ............ 3 credtts 
'I. Mgt. 485 will saltsfy a requtrement m dietetics ma1or 
College of Home Economics 231 
Major in Community Nutrition 
This major provides basic preparation for students who desire employment with nutrition 
services of social welfare agencies, public health departments, commercial organizations, or 
extension. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Home Economics ................................... : ................................................................................................................................ 19 credits 
Family Finance, F.E. 488 .......................................................................................................................... 3 credits 
Field Study Tour, F.&N. 400A ................................................................................................................... R 
Diet Therapy, F.&N. 409 ........................................................................................................................... 4 credits 
Nutrition During Human Growth and Development, F .&N. 410 ................................................................ 3 creaits 
Experimental Studies of Foods, F .&N. 411 .............................................................................................. 4 credits 
Community Nutrition, f.&N. 413 ............................................................................................................. 3 credits 
Seminar in Community Nutrition, F.&N. 414 ............................................................................................ 2 credits 
Biological Sciences ............................................................................................................................................................... 3-4 credits 
Human Heredity, Gen. 400 (3 cr.) 
or 
Human Physiology, Zool. 256 (4 cr.) 
Mathematics and Statistics.................................................................................................................................................... 8 credits 
Mathemat1cs.............................................................................................................................................. 3 credits 
Pnnciples of Statistics, Stat. 101 ............................................................................................................. 5 credits 
Social Sciences....................................................................................................................................................................... 9 credits 
Developmental Psychology, Psych. 230 .................................................................................................... 3 credits 
Educational Psychology, Psych. 333 ......................................................................................................... 3 credits 
Group Dynamics, Soc. 364 ........................................................................................................................ 3 credits 
Publicity and Public Relations, Jl. 225 .................................................................................................................................. 3 credits 
Electives ............................................................................................................................................................................ 34·37 credits 
Major in Dietetics 
This major serves the interests of the student who wishes to be prepared to work ln nu-
trition education, including the medical aspects of nutrition, and in food service. The program 
gives preparation for hospital and other dietetic internship programs and includes courses 
necessary to meet the academic requirements of the American Dietetic Association. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Home Economics .................................................................................................................................................................... 24 credits 
Field Study Tour, F.&N. 400A ................................................................................................................... R 
Diet Therapy, F.&N. 409 ........................................................................................................................... 4 credits 
Nutrition During Human Growth and Development, F.&N. 410 ................................................................ 3 credits 
Experimental Studies of Food, F.&N. 411 ................................................................................................ 4 credits 
Methods of Teaching Nutrition, F.&N. 418 ............................................................................................... 3 credits 
Purchasing and Inventory Management, I. Mgt. 484 1 ............................................................................... 4 credits 
Orgamzation and Management, I.Mgt. 487 ............................................................................................... 3 credits 
Personnel Management in Institutions, I. Mgt. 488 ................................................................................... 3 credits 
Biological Sciences ................................................................................................................................................................ 3-4 credits 
Human Heredity, Gen. 400 (3 cr.) 
or 
Human Physiology, Zool. 256 (4 cr.) . 
Social Sciences....................................................................................................................................................................... 6 credits 
Developmental Psychology, Psych. 230 _ .................................................................................................. 3 credits 
Educational Psychology, Psych. 333 ......................................................................................................... 3 credits 
Select any course in wntten English 
or 
Publicity and Public Relations, Jl. 225 (3 cr.) ................................................................................................................. 3 credits 
Select from I.Ad. 384, I.Mgt. 485, Stat. 101 .......................................................................................................................... 3-4 credits 
Electives ............................................................................................................................................................................. 34-41 credits 
1I.Mgt. 484 will satisfy a requirement in home economics core 
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Major in Food Science 
This major serves those who are interested in developing food products for the market 
in food promotion programs in industries, in experimental food kitchens, in food research lab-
oratories, in writing food columns for papers and magazines, and in directing food programs 
on radio and television. This program also leads to careers in consumer services in business 
and industry. For emphasis ln food marketing and advertising, it is recommended that ad-
ditional courses be selected from economics, psychology, and statistics. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Home Economics .................................................................................................................................................................... 23 cred1ts 
Family Finance, F.E. 488 ........................................................................................................................... 3 credits 
Fundamentals of Food Measurements, F .&N 320 .................................................................................... 3 credits 
Field Study Tour, F .&N. 4008 ................................................................................................................... R 
Nutrition During Human Growth and Development, F &N 410 (3 cr.) 
or 
Community Nutrition, F.&N 413 {3 cr.) ................................................................................................. 3 credits 
History of Food, F .&N. 420 ....................................................................................................................... 3 credits 
Pnnc1ples of Food Sc1ence I, II, F .&N. 421, 422 .................................................................................. 8 cred1ts 
Introduction to Research m Food Sc1ence, F .&N 423 ............................................................................ 3 cred1ts 
Written and Spoken English ............................................................................................................................................... 9 cred1ts 
Speech Elective...................................................................................... ..................... ... ........................ 3 credits 
Pubhc1ty and Pubhc Relations, Jl. 225 ..................................................................................................... 3 cred1ts 
Advertising, Jl. 325 {3 cr.) 
or 
Wntmg of Reports and Techmcal Papers, Engl. 414 {3 cr.) ..................................................................... 3 cred1ts 
Select from physical and biological sc1ences, econom1cs, mathematics, and stat1st1cs ....................................................... 5 cred1ts 
Electives ............................................................................................................................................................................. 38-40 cred1ts 
Major in Food and Nutrition and Related Science 
This major is planned for students who are especially interested in emphasizing physical 
and biological sciences in relation to food and nutrition. Graduates have positions in research 
laboratories ln colleges and universities, medical laboratories, foundations, and industry. They 
also have a background for graduate study, which is basic to teaching in colleges and univer-
sities and for professional advancement in the areas of food and nutrition. 
Home Economics ............................................................................................................................................................ 39-41 credits 
Des1gn, A.A. 103 (4 cr.) 
or 
Survey of Art, A.A. 384 (3 cr.) .................................................................................................................. 3-4 credits 
Foods I, II, F.&N. 214, 215 ........................................................................................................................ 8 credits 
Family Meal Management, F .&N. 303 ....................................................................................................... 4 credits 
Nutrition and Dietetics, F.&N. 305 ........................................................................................................... 4 credits 
Seminar in Food and Nutrition, F.&N. 404 ............................................................................................... 2 credits 
Experimental Studies of Food, F .&N. 411 ................................................................................................ 4 credits 
Introduction to Nutrition Research, F.&N. 415 ........................................................................................ 3 credits 
Select from F.&N. 409,410,413 ............................................................................................................. 3-4 credits 
Professional Relations, H.Ec. 400 ............................................................................................................. R 
Select from courses in home economics other than those in major area ............................................... 8 credits 
Biological Sciences.................................................................................. 19 credits 
General Bacteriology, Bact. 300 ..................................................... : .. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::··s·~~;dii~ .... .. 
Principles of Biology, Bioi. 101 ................................................................................................................. 3 credits 
Experimental Biology, Bioi. lOlA .............................................................................................................. 2 credits 
~~ne~l Zoology, ~ool. 106 ....................................................................................................................... 5 credits 
. nnc•p.les of Physiology, Zool. 455........................................................................................................... 4 credits 
Phys1cal Sc1ences .......................................................................... . 56-57 cred1'ts G I . .. ................................................................................ . 
enera Ch~miStry, Chem. 1~1. 142 .......................................................................................................... 6 credits 
labo~to? mAGener_al Chem1stry, Chem. 14ll,l42l ............................................................................... 2 credits 
Quantitatrve nalysiS, Chem. 211 ............................................................... 5 creda'ts 0 . Ch . .. .......................................... .. 
rganac emistry, Chem. 334, 335, 336......................................................... 9 cred1'ts lb to. 0 . Ch . C ....................................... .. 
a ora ry 1n rgan1c emastry, hem. 337 ........................................................................................... 2 credits 
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Physiological Chemistry, B.&B. 304, 305 
or 
Pnnciples of Biochemistry, B.&B. 404, 405 .............................................................................................. 6 credits 
Precalculus Mathematics, Math. 109 ........................................................................................................ 5 credits 
Analytic Geometry and Calculus I and II, Math. 110, 111.. ....................................................................... 10 ·credits 
General Physics, Phys.111,112 ............................................................................................................... 8 credits 
Select from physical sciences, mathematics, statistics ......................................................................... 3-4 credits 
Social Sciences and Humanities.. ............................................................................................................................................ 23 credits 
F.L.101 and 102 or 121 and 122 or 131 and 132 ................................................................................... 8 credits 
History;...................................................................................................................................................... 6 credits 
American Government, Poi.S. 215 ............................................................................................................ 3 credits 
Additional (other than foreign languages)................................................................................................ 6 credits 
Written and Spoken English ................................................................................................................................................... 11 credits 
language in Composition and Reading, Engl. 104, 105 ............................................................................ 8 credits 
Fundamentals of Speech, Sp. 211 ................................................... ......................................................... 3 credits 
library Instruction, lib. 160 .................................................................................................................................................. 1 credit 
Physical Education ................................................................................................................................................................. 3 credits 
Electives ............................................................................................................................................................................ 40.43 credits 
234 Colleges and Curricula 
Curriculum in Home Economics 
Leading to the degree Bachelor of Science. Total credits required-195. 
Major in International Studies 
Students in this curriculum may develop a program with emphasis in international service. 
This is designed to provide students with a background for participation in government or 
agency programs, as well as provide an opportunity to become oriented to national and inter-
national affairs as part of the responsibility of citizenship in its broadest sense. For further 
information, see Index. International Studies. 
The curriculum requirements are: 
Home Economics Core .............................................................................................................................................. 16-17 cred1ts 
Applied Art, Textiles and Clothing ................................................................................................. 3-4 cred1ts 
Equ1pment and Housing............................... ....... . . ... . .. . .. . . . . . . ... . . ............................ 3 cred1ts 
Introduction to F amlly Housmg, F E 240 
Family and the Child....................... .................... .... . ... .... . .. ... .. .. .. .. .... ... .. . .. . .... . .... ...... 3 cred1ts 
Pnnc1ples of Child Development, C.D 236 
Management............... ........... ......... .. 3 cred1ts 
Select from F E 375 or I Mgt 287 
Nutnt1on. ......... ... ... ......... . .. .... . . ... 4 cred1ts 
Nutntlon and the Fam1ly's Food, F &N 107 
Home Economics ................................................................................................................................................................... 36 cred1ts 
Family Needs and Serv1ces in Amencan Culture, F E 285 ...................................................................... 3 cred1ts 
Family Finance, F.E. 488 ........................................................................................................................ 3 cred1ts 
Pnnc1ples of Food Preparation, F.&N. 208 ............................................................................................... 5 cred1ts 
Professional Relations, H.Ec. 400 ......................................................................................................... R 
Senior Seminar, H.Ec. 420A.......................................... ................ . ... ................... ...... ..... ............ ...... 1 credit 
Pattern Makmg and Clothing Construction, T.&C. 125 ............................................................. 4 credits 
Select from F.E. 340,385,470, 485 ..................................................................................................... 6 cred1ts 
Select from other home econom1cs courses .......................................................................................... .14 credits 
B1olog1cal Sciences ..................................................................................................................................................... .10 credits 
Select from bacteriology, human physiology, b1ology 
Phys1cal Sciences .................................................................................................................................................................. 12 credits 
General Chemistry, Chern. 141, 142 .......................................................................................................... 6 cred1ts 
laboratory in General Chemistry, Chern. 141l, 142l ............................................................................ 2 cred1ts 
Elementary Orgamc Chem1stry, Chern. 231............................................................................................... 3 cred1ts 
laboratory m Elementary Orgamc Chemistry, Chern. 232C ...... ................... ............ ..................... ........ 1 credit 
Social Sciences ...................................................................................................................................................................... 30 credits 
Select at least 6 cred1ts each from four of the groups hsted below ... . . . .. ........ ...... . .. .. . .................. 24 cred1ts 
Anthropology 
The Family m Cross-Cultural Perspective, Anthro. 313 .... .... . ... . ... .. ........................... 3 cred1ts 
Comparative Stud1es of World Cultures, Anthro. 321...... ..... ... ... ... . .. .. ......................... 3 cred1ts 
Anthropological Perspectives of Rehg1on, Anthro. 340 ............... .. . . . . .. .......................... 3 cred1ts 
language and Culture, Anthro. 400 ..................... .......................... ... . .. .. ... . . . ...................... 3 cred1ts 
Culture and Personality, Anthro. 422 ................................................................................................ 3 cred1ts 
Ethnology of the Old World, Anthro. 424 ........................................................................................... 3 credits 
Culture Change, Anthro. 425.................................................. . .. . . . .. . .. .. . . .............. 3 cred1ts 
Econom1cs 
Comparat1ve Econom1c Systems, Econ. 306..................... . . . . . .. . . . ... . .. . ................ 3 cred1ts 
Econom1cs of Underdeveloped Nations, Econ. 411.............. ...... .. .. . . . ................... 3 cred1ts 
International Econom1cs, Econ. 455..... .... ....... ... . . ..... ........... . . . . . . . .. .. . ............. 3 cred1ts 
International F mance, Econ. 456................ . ....... .. .. ............. .. .. . . . .. ........ . ..................... 3 cred1ts 
Geography 
World Geography, Geog. 201........... ............. .......... .... .......................... . ................................ 3 cred1ts 
Econom1c Geography, Geog. 322 ......................... . ............................ . ....................................... 3 cred1ts 
Cultural Geography-European and Amencan, Geog. 324 ............................................................... 3 cred1ts 
Cultural Geography-Afncan, As1an, Australian and Pac1hc Islands, Geog. 325 . ..... . . . ........... 3 cred1ts 
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H1story 
History of Umted States Fore1gn Pohcy, H1st. 477A, 4778, 477C ..................................................... 3 credits (each) 
Journalism 
International Commumcation and the Fore1gn Press, Jl. 440 ............................................................ 3 credits 
Mass Communication m Developmg Nations, Jl. 545 ........................................................................ 3 cred1ts 
Political Sc1ence 
Introduction to International Poht1cs, Poi.S. 251.. ........................................................................... 3 cred1ts 
Politics of Developmg Areas, Poi.S. 340 .......................................................................................... 3 credits 
Comparative Foreign Policies, Poi.S. 452 .......................................................................................... 3 credits 
International Organizations, Poi.S. 453 ............................................................................................. 3 credits 
United States Foreign Policy, Poi.S. 458 ........................................................................................... 3 credits 
Sociology 
Introduction to Social Ecology and Population Studies, Soc. 304 .................................................... 3 credits 
Social Stratification, Soc. 330 ........................................................................................................... 3 credits 
Societal Change and Development, Soc. 391.. ................................................................................... 3 credits 
Adoption and Diffusion of Innovations, Soc. 392 .............................................................................. 3 credits 
Urban Sociology, Soc. 410 ................................................................................................................. 3 credits 
Select 6 credits 10 the study of a s10gle non-European area........ ... . .... . ................................................................... 6 credits 
Afnca and the M1ddle East 
Introduction to Afnca, D St. 204, 205, 206 ... .. .. ........... ................. ............................................... 3 cred1ts (each) 
Pollt1cs of the Mtddle East, Poi.S. 445 ........................................................................... ... .............. 3 cred1ts 
Governments of Afnca South of the Sahara, Poi.S. 446A, 4468.................... ................................ 3 cred1ts (each) 
Asta 
IntroductiOn to East Asta, D St. 207, 208, 209... ............ ... .. . ... .... ... ... ...... .. ......................... 3 credtts (each) 
Htstory of China, Htst. 340, 341.. ................................................................................................... 3 cred1ts (each) 
Modern Japanese History, Hist. 443 .. .......... ... .. ................ ... . ........ ... ...... .. .... ....................... 3 cred1ts 
Religions of Western Asta, Phil. 351.............. ... .................... . .... ........ ...... ................................... 3 credtts 
Religtons of Southern and Southeastern Asia, Phtl. 352. .. . .. . . . . ...................... ... .............. 3 credtts 
Religions of East Asia, Phil. 353 ....... .... ...... .. ......... .. ... .. ... . . ..... ..... .. .......... ................... 3 cred1ts 
Governments of China and Japan, PoLS. 442A ..... .. . .. . ... . ... . ... . . . . ....... ... 3 credtts 
Governments of lndta, Paktstan, and Southeast Asta, Poi.S. 4428................ .... .. ... .................... 3 cred1ts 
Asta 10 World Affatrs, Poi.S. 451........ ....... ... .. . ... . . . .. . ..... ... ...... .. ....... ....... 3 credits 
Latm America 
Introduction to Latm Amenca, D St. 201, 202, 203 . ....... . . ........................................... 3 credits (each) 
Contemporary Latm Amencan Cultures, Anthro. 323................. . .......... ................... . .......... ....... 3 cred1ts 
Nattve Peoples of Mtddle and South Amenca, Anthro. 325............................................................... 3 credits 
Spamsh and lbero-Amencan Ctvtlizatton, F L 359 ............................................................................ 3 credits 
lntroductton to Spamsh Amencan Ltterature, F.L. 464, 465, 466 ..................................................... 3 credits (each) 
Htstory of Latm Amenca, Htst. 350, 351, 352 . ... . . ............................................................... 3 credits (each) 
lnter-Amencan Relations, Htst. 479A, 4798 ............. ....... .... . ...... ... ... .. ....... ... ... .................... 3 credits (each) 
Russta 
Russtan C1vilizat10n, F L 327, 328, 329 ................................ ..................................... ...................... 3 cred1ts (each) 
Htstory of Russia, Hist. 416C........................ .................................................................................... 3 credits 
U S.-Soviet Relations, Hist. 478......................................................................................................... 3 credits 
Government and Politics of the Sov1et Umon, Poi.S. 444 ...... ... ...................................................... 3 credits 
Russian Political Thought and Institutions, Poi.S. 544 .........................................................•........... 3 credits 
Soviet Foreign Policy, Poi.S. 556 ....................................................................................................... 3 credits 
Western Europe 
French Civilizatton, F L 316........................... ..... ............ .. ......... ........... ..... ................................ 3 credits 
German Civilization, F.L 338 ............................................................................................................. 3 credits 
Contemporary Europe, Hist. 410A, 4108, 410C ................................................................................. 3 credits (each) 
H1story of Modern Germany, Hist. 5178 .......................................................................................... 3 cred1ts 
Language (in one language) .................................................................................................................................................... 21 credits 
Seminar in International Studies, U St. 430 (to be taken dunng the student's junior or senior year) ............................... 3 credits 
Wntten and Spoken English .................................................................................................................................................... 11 credits 
L1brary Instruction, Lib. 160...... ............................................................................................................................................ 1 credit 
Physical Education .................................................................................................................................................................. 3 credits 
Electives (including prerequisites) ................................................................................................................................... 50-51 credits 
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Curriculum in Home Economics Education 
Leading to the degree Bachelor of Science. Total credits required-195. 
The curriculum Is planned for those who wish to prepare for teaching home economics in 
junior and senior high schools or in other educational programs. 
Further Information appears under College of Education. 
Home Economics Core ........................................................................................................................................................... 17 cred1ts 
Applied Art 
Design, A.A. 103 ································································································································ 4 credits 
Equipment and Housmg 
Select from F. E. 254, F.E. 318 ......................................................................................................... 3 credits 
F am1ly and the Child 
Select from F.E 285, F E. 385 ........................................................................................................ 3 credits 
Management 
Select from F E 375, I Mgt. 287 ............................................................................................. 3 credits 
Nutntion 
Nutrition and the F amlly' s Food, F &N. 107 .............................................................................. 4 credits 
Professional Relations, H Ec. 400............ ...... .. .... .. .......... ....................... . .................................... R 
Home Economics................... . ....... . ..... ..... ..... ...... .. . .. . ..... . .............................................................. 50·51 cred1ts 
Fundamentals of lntenor Des1gn, A A 261.............. ..... ... .... . . . ............................................. 3 credits 
Principles of Child Development, C D 236 ......................... ... ...... . .......... ..... .................... . ............. 3 credits 
Development and Gu1dance m Later Childhood, C D 337 ............... ..... .............................. ................... 3 credits 
Consumer BehaviOr, F E 415 (3 cr.) 
or 
Family Fmance, F.E 488 (3 cr.) ...................................................................................................... 3 credits 
Managerial Resources and Processes m Family L1fe, FE 489 (3 cr.) 
or 
Quantity Food Production Management, I Mgt. 380 (4 cr.) ............................................................. 3-4 cred1ts 
Pnnc1ples of Food Preparat1on, F.&N. 208 ..................................................................................... 5 cred1ts 
Family Meal Management, F &N. 303................................... ............ .. ............... . ......................... 4 cred1ts 
Housing............................................................................................. ... .. ........... . . . .. ......... ..... .. ..... 3 credits 
Select from A.A. 262; Arch. 361; F.E. 240, 308, 412, 445, 446, 521 
Textiles, T.&C. 104 ................................................................................................................................ 4 cred1ts 
Pattern Making and Clothmg ConstructiOn, T &C. 125 ........................................................................... 4 cred1ts 
Clothing Selection, T.&C 245 .................................................................................................................. 3 credits 
Area of Concentration ............................................................................................................................ 12 credits 
Select 12 cred1ts from home econom1cs or m one area of concentratiOn· 
food and nutnt10n; mst1tut10n management; housmg and equ1pment; 
human development and the fam1ly; home management and family 
economics: or textiles and clothmg. 
Professional Education........ .... ....... .... .... . .................... . ............. . . . . .. . . .... . .............................................. 36 cred1ts 
Foundations of Amencan Educat1on, Educ. 204 .................................................................. 3 cred1ts 
Methods of T eachmg, Educ. 305A, 3058 ................... . . . .... . . ... . . . ................................ 4 credits 
Pnnc1ples of Secondary Education, Educ. 426 ............. ..... .. .. .. ..... . . ................................... 3 cred1ts 
Methods of T eachmg Home Economics, H Ed. 406.. .. ... .. .. . ... . .. ........ ..... ......... .................... 4 credits 
Supervised Teaching in Home Economics, H.Ed. 407 ............................................................................... 9 credits 
Planning and Evaluating Home Economics Programs, H. Ed. 410 ............................................................. 4 credits 
Supervised Experiences in Home Economics Education, H Ed. 417 ......................................................... 3 credits 
Developmental Psychology, Psych. 230 .......................... ....................... ............ . .................................. 3 credits 
Educational Psychology, Psych. 333 ........................................... - ......................................................... 3 credits 
Biological Sc1ences....................................................................................... ..... 8 credits Select from bactenology, b10chem1stry and b1ophys1cs, b1ology, bota~y. .. ................................................................ . 
genetics, human physiology, or zoology 
Physical Sciences ................................................................................................................................................................... 16 credits 
General Chemistry, Chern. 141, 142 .......................................................................................................... 6 credits 
laboratory in General Chemastry, Chern. 141L, 142L ............................................................................... 2 credits 
Elementary Organic Chemistry, Chern. 231.......................................................................... .... ............... 3 credits 
laboratory in Elementary Orgamc Chem1stry, Chern. 232C ..................................................... .............. 1 credit 
Elementary Phys1cs, Phys. 106................................................................................................. . .......... 4 credits 
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Soc1al Sc1ences 1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 15 credits 
Prmc1ples of Econom1cs, Econ. 241 or 242 .............................................................................................. 3 credits 
General Psychology, Psych. 101 ................................................................................................................ 3 credits 
Introduction to Sociology, Soc. 134 ......................................................................................................... 3 credits 
Select from: anthropology, econom1cs, political science, psychology, sociology .................................... 6 credits 
Humanities 1 ........................................................................................................................................................................... 15 credits 
Select from history, literature, foreign language, music, philosophy. 
Wntten and Spoken Enghsh...... .................. ......... ............................ ..... .. . ..... . . ......... ....... . . ..... .. ..................... .14 credits 
Language m Compos1t1on and Readmg, Engl. 104. 105 ..... ........... . ... .. ............... .. ........... .... . .. . 8 credits 
Fundamentals of Speech, Sp 211....... . .......... .... .... .......... . .. ............. ............................. . ..... ........ 3 credits 
Select from Engl. 204; Sp. 305. 317 ... .... . . ... . . . .. ..... .. ........ .. .. .... .. ..... . .... . . . ... 3 credits 
L1brary Instruction, Lib. 160 .................................................................................................................................................. 1 credit 
Phys1cal Educat1on ....................................... . ............................................................................. . ....................................... 3 credits 
Electives ........................................................................................................................................................................ 1 9-20 credits 
'Humanities selection must mclude 3 cred1ts of Amencan h1story, or the soc1al science selection must include Poi.S. 215 
Curriculum in Home Economics Journalism 
Administered by the dean of the College of Home Economics. . 
Leading to the degree Bachelor of Science. Total credits required-195 1 • 
A variety of positions is open to graduates who combine home economics and journalism. 
Such positions include editorial, advertising, radio and television, and public relations work in 
media, industries, and institutions associated with home economics. 
Students in home economics with a major in journalism have opportunities for practical 
experience through work on campus publications, including Outlook, published by home eco-
nomics students. Many students also lay foundations for active careers by contributing to 
magazines and newspapers and by participating in productions for the University stations 
WO I -AM, FM and TV. 
Home Econom1cs Core (Select courses m each area)................ . .... ................ ......... .. .... . .............................. .15 cred1ts 
Art, T ext1les and Cloth mg. . . .. . . . .. . .. ....... ...... ..... .... . . ... . .. . . .. ....... .. ... .... .. . . . .. 3 credits 
Equ1pment and Hous1ng ........................ .. . .. ..... ......... ... ................ ..... ........ . ........................ 3 cred1ts 
Family and the Child ............................................. ...................... ................... .... ................................... 3 credits 
Management.................................................................... ................. ................................. ..................... 3 credits 
Nutntion.................................................................................................................................................... 3 credits 
Professional Relations, H.Ec. 400 ............................................................................................................ R 
Home Economics .................................................................................................................................................................. 21 cred1ts 
Sen1or Seminar, H.Ec. 420B...................................................................................................................... 1 credit 
Home Econom1cs (concentration of a mm1mum of 20 cred1ts m one area) ........................................... 20 credits 
Journalism and Mass Commumcatlon ........ .. .......... .. .. . .......... .. ... ...... .... . .... . . ..... ... ... .. ....................... 34-36 cred1ts 
Introduction to Mass Commumcabon. Jl. 101 .. ........... ........ ....... .... . .. . ............................... 2 credits 
Bas1c Reporting, Writmg, Ed1tmg, Jl. 201. 202. 203 ....................................................... ~ ............... 11 credits 
A minimum of four 300-level courses .................................................................................................. 12·14 credits 
A minimum of three 400-level courses...................................................................................................... 9 credits 
Biological Sciences................................................................................................................................................................. 8 credits 
Physical Sciences.......................................................................................................................... ........................................ 8 credits 
Social Sc1ences ............................................................................................................................................................. 15 credits 
Amencan h1story or Amencan government ............................................. .'................... .......................... 3 credits 
Humanit1es ............................................................................................................................................................................. 15 credits 
Written and Spoken English ....................................................................................................................... -.......................... 11 credits 
Library Instruction, Lib. 160 .................................................................................................................................................. 1 credit 
Physical Education................................................................................................................................................................. 3 credits 
Electives ............................................................................................................................................................................ 62-64 credits 
1ln addition to the 195 credits required for graduation, all students must fulfill the Jl. 490J professional work requirement. 
It involves 3 months fuU-time work, or equivalent, in professional mass communication (6 cr.). 
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Curriculum in Institution Management 
Leading to the degree Bachelor of Science. Total credits required-195. 
The three majors within the institution management curriculum-college food and housing 
administration, hotel and restaurant management, and school food service-meet the academic 
requirements for membership in the American Dietetic Association and qualify the student for 
an internship approved by the Association. Graduates of this curriculum are also eligible for 
membership in national associations representing the hotel, restaurant, and school food-service 
industries. 
By careful planning of program and use of electives, a student majoring in school food 
service may meet the certification requirements for teaching home economics in high school. 
Core Curriculum Requirements 
Home Econom1cs Core........ ....... ..... . .... .. . . . . . .. .. . . . . ...... ... .. .. ............... .17 -19 credits 
Applied Art, Text1les and Clothmg... ... . . . .. . . .. .. .. . ... . ... . .. . .................... 3-4 cred1ts 
Select from A.A. 103, 384 
EQUipment and Housmg 
layout and EQUipment, I Mgt. 485 . .. . 
... 4 cred1ts 
F amity and the Ch1ld 
Select from C D 236; F E 270, 285, 385..... . . ... .... . . . . .. . . .. . ... .. ............................... 3-4 credits 
Management 
Introduction to lnst1tut1on Management, I Mgt. 287 ........ .... ....... .. ...... ................................... 3 credits 
Nutrition 
Nutntion and the Family's Food, F &N. 107 ........ .... .. .. .... ... .. ... ....... .. ....................... 4 cred1ts 
Professional Relations, H.Ec. 400 .............................................................................................. R 
Institution Management Core ........................................................................................................................................... 41 cred1ts 
Foods I, F.&N. 214 ........................................................................................................................... 4 credits 
Foods II, F &N. 215 ...................................................................................................... 4 credits 
Pnnc1ples of Accountmg I, I Ad. 384 . . . . . . 4 cred1ts 
Quantity Food Production Management, I Mgt. 380 .. . . . .. . . . 4 credits 
Study Tour, I Mgt. 400.. . . . . . .. .. . 1 cred1t 
Semmar, I Mgt. 404.... . ... . .. .. . . . .................... 2 credits 
Purchasmg and Inventory Management. I Mgt 484 . .. . . . . . . .. ... ... .. ....... 4 cred1ts 
I nst1tut1on Management Expenence, I Mgt. 486A, 4868. . . . . ... . ..... . ... . .. .. ...... 5 cred1ts 
Orgamzatlon and Management, I Mgt. 487. . ... ... 3 credits 
Personnel Management 10 InstitutiOns. I Mgt. 488. ... .. ... . . .. . 3 credrts 
Add1t1onal mstltutlon management. . . . . . . . 3 credits 
T ext1les, T &C 104.. . . .. . . .. . 4 cred1ts 
Biological Sciences................................................... ............... ... ... ... . . . 15 credits I ................................................................. . n~ro~uctory B~cteriolo~. Bact. 300........ . ......................... ... . . . ... .. ......................................... 5 cred1ts 
~nnc1_ples of B1~logy, B1ol. 101.. ...................................................................................................... 3 cred1ts 
xpenmental B1ology, B1ol. lOlA.............. ............ ..... ......... ........ . ..... . ............................................. 2 cred1ts 
Ph ~le1me~tary Human Physiology and Anatomy, Zool. 155 ................................................................. 5 credits ys~a Sc11e~~es ........................................................................................................................................................... 12-13 credi·ts enera em1stry, Chern. 141, 142................................. .... ............ ....................... 6 cred1·ts l b t dG IC . .. .......................... .. 
Ef ora tory~ ~ne~a ~em1stry, Chern. 14ll, 142l ............................................................................ 2 credits 
emen ary. rgamc hem1stry, Chern. 231............................................................................................... 3 credits 
S _Lab~ratory m Elementary Organic Chem1stry, Chern. 232B or 232C ............................................ .1·2 credits 
oc1al Sc1ences............................ ................................. . 15 d t Pnnciples of Econom1cs Ec n. 241 242 .. · ............................................................................ :......... ere 1 s 
• o • ................ .... .... · .. 6 cred1ts Amencan Government, Poi.S. 215 ............. ..... .. ......... . ...... · · ........... ..................................... · 
General P cholo Ps h 101 .... .. ..................................................... 3 credits 
sy gy, yc · ............. ......... .......... . ...... 3 cred1ts Introduction to Sociology, Soc. 134 · ... .. .. .... .. ... · ... · ................ ...... · 
Humanities .................... · ... · .. · ........ · · .... · · ...... ............................ 3 cred1ts 
Select from h1story, philosophy, literature, forergn languages, musrc. 
Wntten and Spoken Enghsh . . .... . . . . . ...................... 15 credits 
language m Compos1t1on and Readmg, Engl. 104, 105.. . . · · .................... .11 cred1ts 
Fundamentals of Speech, Sp. 211 . . . .. · · ............ · · 8 cred1ts 
l1brary Instruction. l1b 160 · .... ... · ... · · 3 cred1ts 
Phys1cal Education · ......... · ... · .. . . .......... . . . 1 credit 
.. · . .. . . . . . ......... 3 cred1ts 
College of Home Economics 239 
Major in College Food and Housing Administration 
In addition to the core curriculum requirements, the following courses are to be completed: 
Housmg and Soctal Program Management, I Mgt 486C, 4860 ................................................................................... 3 credits 
House AdmmtstratJOn, I Mgt. 489. . . . . . .. .. . .. . .. .. .............. .. ... ..... . .......................................... 3 credtts 
Concentrations...... ....... . .......... . . ...... . .. . ... .... . ... .. ........... ....... ..... .. .................................. .12·14 credits 
Survey of B10chem1stry, B &B 301 .. . . . .. . . ... ... .... . ..... ... 3 credits 
and 
Methods of Teach mg. Educ. 305A. .. . .. . .. . . . ......... 3 credits 
and 
Nutntton and D1etettcs, F &N 305....... ................ ..... .............. . .... .. . .. ..... . . ............................. 4 credits 
and 
Expenmental Studtes of Food, F &N. 411 ............................................................................................... 4 credits 
or 
Labor Econom1cs and Labor RelatiOns. Econ. 305 ....... .. .. ... ................................................ ................ 3 credits 
and 
Busmess Law I, I Ad. 3650 ... 
and 
Hotel and Restaurant Account mg. I Mgt 450 .. 
and 
. ............................................................. 3 credits 
.. . .......................................................... 3 credits 
Legal Aspects of Hotel and Restaurant Management, I Mgt. 460 ...................................................... 3 credits 
Select from Educ. 204, 305A; Psych. 230, 333; Soc. 364, 380, 450.. ... .. .......................................................................... 9 credits 
Elect1ves. . ...... ... ...... ..... . ................. . ... .. . ... ............. . .......... . ...................................................................... 33·38 cred1ts 
Major in Hotel and Restaurant Management 
In addition to the core curriculum requirements, the following courses are to be completed: 
Hotel and Restaurant Accountmg, I Mgt. 450. ... . . .... . . . . .. ... . ..... .. . . ...... ....................................................... 3 cred1ts 
Legal Aspects of Hotel and Restaurant Management, I Mgt 460. .. .. ... ... . ......... . ........ ... ..... . ..... ......................... 3 credits 
House Adm1ntstrat10n, I Mgt. 489 . . ..... . . .. . ......................................................................................... 3 cred1ts 
Busmess Law I, I Ad. 3650 ... . .. . . . . . . ... . . . ...... . . ... . . ... . . . ....................................................... 3 cred1ts 
Architectural T echnologtes I, Arch 341 ................................................................................................................................ 3 credits 
Elementary Phystcs, Phys. 106 ( 4 cr.} 
or 
General Phystcs, Phys. 111 ( 4 cr } .......................................................................................................................................... 4 credits 
Labor Select from Econ. 305, 445; I.E. 423, 424, 425 .......................................................................................................... 6 credits 
F mance Select from I. Ad. 350, 385, 425, 445; Stat 127 ...................................................................................................... 6 credits 
Sales and Public Relations: Select from Engl. 404; I. Ad. 340; Psych. 250; Jl. 225 ............................................................ 2·3 credits 
Elect1ves ............................................................................................................................................................................ 28-32 credits 
Major in School Food Service 
In addition to the core curriculum requirements, the following courses are to be completed: 
Survey of B1ochem1stry, B &B 301........ .... .. . . . . .... ... . .. ....... .. . ............. . ....................................................... 3 credits 
Methods of T eachmg, Educ. 305A, 3058. .. ... . ..... ...... . ............ . .................................................................. 4 credits 
Nutnt1on and Dietetics, F.& N. 305 ........................................................................................................................................ 4 credits 
Expenmental Studies of Food, F.& N. 411............................................................................................................................. 4 credits 
Education: Select from Educ. 204, 426; Psych. 230, 333 ...................................................................................................... 9 credits 
Food and Nutntton Select from F &N 409, 410, 413, 414, 418 ......................................................................................... 6 credits 
Elect1ves .................................................................................................................................................................... 32·35 credits 
Technical Institute in Food Service Management 
For the outline of courses for the two-year Technical Institute in food service management, 
see Index, Technical Institute. The graduate is quallfted as an associate ln food service man-
agement. The six quarters of study include courses related to business management and large 
quantity food production and service, as well as courses which contribute to a general 
education. 
The Technical Institute program is designed to prepare men and women for middle man-
agement career positions in all phases of food service. One purpose of the program is to help 
establish standards for technical food service education in Iowa. Enrollment is limited to a 
maximum of 20 new students each year. 
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Curriculum in Physical Education for Women 
Leading to the degree Bachelor of Science. Total credits required-195. 
See College of Sciences and Humanities for group requirements leading to a de-
gree through the College of Sciences and Humanities. 
The curriculum ln physical education for women prepares the student to teach physical 
education and/or dance in the elementary and secondary schools. Other opportunities include 
professional work in related areas. 
Core Curriculum Requirements 
Physical Education ................................................................................................................................................................ 21 credits 
Square Dance, P.E.W. 118 .................................................................................................................... 1 credit 
Fundamentals of Modern Dance, P.E.W. 165 ......................................................................................... 1 credit 
Introduction to Physical Education, P.E.W 190 .................................................................................. 3 cred1ts 
Fundamentals of Physical Education Act1v1t1es, P E.W 251.. ................................................................. 1 cred1t 
Program Development in Physical Educat1on, P.E.W 275 ....................................................................... 3 credits 
Principles of Motor Performance, P.E.W. 370 ......................................................................................... 4 credits 
Professional Relations, P.E.W. 399 .......................................................................................................... R 
Evaluation in Physical Education, P.E.W. 452 .......................................................................................... 4 credits 
Scientific Bases of Phys1cal Educat1on, P.E W 480 ........................................................................ 4 credits 
Health Education................................... . .. . . . . ... .... .. ... ... .. . ..... . ........................ 11 cred1ts 
Nutntlon and the Fam1ly's Food, F &N 107 . . .. ..... .. . ... .. . . . . 4 cred1ts 
Personal Health Education, Hyg. 104..... . . . ... ...... . ...... . .. . . 4 cred1ts 
School Health Educat1on, Hyg. 304.... . . ... . .... . .. . .. . . .. . ... .. . .... 3 cred1ts 
Professional Education............ ...... .. ... . .. . .............. 26-34 cred1ts 
Foundations of Amencan Education, Educ 204 ... . ...... ... 3 cred1ts 
Methods of T eachmg, Educ. 305A, 305B ... . . . . 4 credits 
Principles of Secondary Education, Educ. 426 ....................... .. ... ............... .. ................... .... ... ..... 3 credits 
Physical Education for the Elementary School Ch1ld, P E W 259 .. .. .... . ................................... 2 credits 
Methods of Teaching Gymnastics and Modern Dance, PEW 376 ........................................................ 2 credits 
T echntques and Methods of Soc1al, Folk, and Square Dance, P E W 385...... ....................................... 2 cred1ts 
Developmental Psychology, Psych. 230 .................................................................................................... 3 credits 
Educational Psychology, Psych. 333 ......................................................................................................... 3 credits 
Supervised T eachmg in Physical Education m Secondary Schools, P E W 417 ............................... 4-12 credits 
(Must take at least 9 cred1ts 1f rece1vmg secondary cerbf1cabon) 
B1olog1cal Sc1ences. ......... ..................... . . ..... . .. ....... .. ......... .. ... ..... . . ... ... ........... ........... .. ........................... 1 0 cred1ts 
Elementary Human Physiology and Anatomy, Zool. 155.. ... ......... . ... . . . ..... .... ..... ... ....... .. .. 5 credits 
K1nes1ology, Zool. 359............................................ ..... ................ ....... ........... ....... .. ....................... 5 credits 
Social Sciences. ................................................................................................................................................................... 12 cred1ts 
Principles of Economics, Econ. 241 ....................................................................................................... 3 credits 
American Government, PoLS. 215 ............................................................................................................ 3 credits 
General Psychology, Psych. 101 ................................................................................................................ 3 credits 
Introduction to Sociology, Soc. 134 ......................................................................................................... 3 credits 
Humanities. ..................................................................................................................................................................... 11-12 credits 
Introduction to Literature, Engl. 201.. ... .. . ... . ... .. . .. ... .. . ... ... . ................................ 3 credits 
Introduction to L1stemng, Mus1c 104 (3 cr.) 
or 
Introduction to Mus1c Literature. Mus1c 102 (2 cr.) ................................................................................ l-3 credits 
History......................................... ............. ... .... ....... ...... ...... .... ...... ..................... ....................... .... 6 credits 
library Instruction, lib. 160 ·····················---···············--·············-................................... ....... 1 credit Art............................................................................................... .. ·············································· 3 credits Select from applied art ........................................................................................... . 
Written and Spoken Enghsh............................... .............. ... .... ... .. . . . . ....... ...... ........... . . ........................ 11 credits 
language m Composition and Reading, Engl. 104, 105 ................................................................. 8 credits 
Fundamentals of Speech, Sp. 211.................................... ............... ... .......................... ......... ................... 3 credits 
College of Home Economics 241 
Major in Physical Education for Women 
In addition to the core curriculum requirements, the following courses are to be completed 
to meet the requirements for secondary certification: 
Phys1cal Education for Women ............................................................................................................................................... 18 credits 
.Fundamentals of Physical Education Act1vit1es, P.E W 150, 151, 152, 250, 252 .................................... 5 cred1ts 
P E W. swimm1ng elective ....................................................................................................................... 1 credit 
Off1c1atmg. P E.W. 270 or 271 .................................................................................................................. 2 credits 
Methods of Teachmg Team Sports, P.E.W. 375 ........................................................................................ 2 cred1ts 
Methods of Teaching Individual Sports, P.E W. 377 ............................................................................ 2 credits 
Organization of Physical Education Programs, P.E.W. 420 ....................................................................... 3 credits 
H1story and Philosophy of Physical Education, P.E.W. 440 ....................................................................... 3 credits 
Biological Sciences................................................................................................................................................................. 6 credits 
Principles of Biology, Bioi. 101 ........................... ,. .................................................................................... 3 credits 
Environmental Biology, Bioi. 103.............................................................................................................. 3 credits 
Physical Sciences ................................................................................................................................................................... 11 credits 
General Chemistry, Chern. 141, 141L,142, 142L.. .................................................................................... 8 credits 
Select from physical sciences or mathematics......................................................................................... 3 credits 
Soc1al Sc1ences....................................................................................................................................................................... 6 credits 
Communicative Arts................................................................................................................................................................ 3 credits 
Electives ........................................................................................................................................................................... 36·40 credits 
Major in Physical Education - Dance Option 
In addition to the core curriculum requirements, the following courses are to be completed: 
Des1gn, A.A 103................................................................................................................................................................... . 4 credits 
General Education .................................................................................................................................................................. 23 credits 
Physical science or mathematics ........................................................................................................... 9·21 credits 
Biological sciences ................................................................................................................................. O·ll credits 
Social sciences ......................................................................................................................................... 0·9 credits 
Humanities ............................................................................................................................................... 0·7 credits 
Communicative arts ................................................................................................................................. 3·9 credits 
Phys1cal Education for Women .......................................................................................................................................... l9-24 credits 
Folk Dance, P.E.W. 117 ............................................................................................................................. 1 credit 
Composition, Techniques, Advanced Modern Dance, and Concert Dance, 
P.E.W. 220, 222, 223, 224 ................................................................................................................. 4 credits 
History and Philosophy of Dance, P.E.W. 380 ........................................................................................... 3 credits 
Advanced Studies in Dance, P.E.W. 382 .................................................................................................. 4·9 credits 
Methods of Teaching Modern Dance: Technique and Composition, P.E.W. 386 ...................................... 3 credits 
Select from................................................................................................................................................ 4 credits 
Fundamentals of Phys1cal Education Activities, P.E W 150, 152 (2 cr.) 
and 
Methods of Teachmg lnd1v1dual Sports, P E.W 377 (2 cr.) 
or 
Fundamentals of Phys1cal EducatiOn Act1v1t1es, PEW 151, 250 (2 cr.) 
and 
Methods of Teaching Team Sports, PEW. 375 (2 cr.) 
or 
P.E.W. Electives in Swimming (2 cr.) 
and 
Methods of Teaching Aquat1cs, P.E W 379 (2 cr.) 
Elect1ves ............................................................................................................................................................................. 29-38 credits 
Certification to Teach Physical Education in Elementary Schools 
In addition to the requirements of the major program leading to secondary school certi-
fication, students desiring to receive kindergarten through twelfth grade certification In physical 
education must complete the following courses: 
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Development and Gu1dance m later Childhood, CD 337.... . ... .... ...... ... ... .. . .. . . ......................... 3 cred1ts 
Pnnc1ples ofT eachmg m the Elementary Schools, EI.Ed. 344A . .. . . . . . .. .. . .. . . .... .. .. . .. . . ... 2 cred1ts 
Creat1ve RhythmiC Act1v1t1es for Elementary School Children, P E W 260. . .... . . .. .... . .. . . .. .. ..... 2 cred1ts 
Games and Act1v1ttes for Elementary School Children, PEW 261....... ..... . ..................................... 2 cred1ts 
Superv1sed T eachmg 10 Phys1cal Education rn the Elementary Schools, P E W 418 ................................. 2·5 cred1ts 
(May satisfy 2-5 cred1ts of requuement for P E W 417, Superv1sed T eachmg of Phys1cal Education) 
Mus1c m Elementary Education, Mus1c 365 ...................................................................................... 3 credits 
Select from child de~elopment, mus1c, phys1cal educatiOn. .. ......................... . ...... ..... ................................. 3 credits 
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Curriculum in Textiles and Clothing 
Leading to the degree Bachelor of Science. Total credits required-195. 
The department offers majors in textiles and clothing, and textiles and clothing and re-
lated science. Options within each major permit the student to plan a program suited to in-
dividual interest. 
Courses required of all textiles and clothing majors: 
Core Curriculum Requirements 
Home Econom1cs Core.. ....... ...... . .. ........ ...... . . . .. . ... . . . . . .. ...... .... .. ... . . . ............. 16-17 cred1ts 
Apphed Art, T ext1les and Clothmg. .. ... . .. .. ... .. . . . . . ............... 4 cred1ts 
A A 103 
Equipment and Housmg............................................................................................................................ 3 credits 
Select from A.A. 261; F.E. 240, 254, 308, 318, 408 
Family and the Child ................................................................................................................................. 3 credits 
Select from C.D 236; F.E 185, 270, 285, 385 
Management.................................................................................... .. .... ................................................. 3 credits 
Select from F.E. 375,415, 488; I Mgt. 287 
Nutrition ................................................................................................................................................... 3-4 credits 
Select from F.& N. 107, 232 
Professional Relat1ons, H Ec. 400 .......................... : .................................................................................. R 
Textiles and Clothing Core ................................................................................................................................................. 13-14 cred1ts 
Textiles, T.& C. 104 ................................................................................................................................... 4 credits 
Pattern Making and Clothmg Construction, T.& C. 125 ............................................................................ 4 credits 
Sophomore Seminar, T & C. 210 ............................................................................................................... 1 credit 
Clothmg Selection, T & C. 245 .................................................................................................................. 3 credits 
Semor Study Tour, T.& C. 401 .......................................................................................................... R or 1 cred1l 
Sen1orSem1nar, T &C.410 .................................................................................................................. 1 cred1t 
Biological Science .................................................................................................................................................................. 8 credits 
Elements of Human Physiology and Anatomy, Zool. 155 (5 cr.) 
or 
Pnnciples of Biology, B10l. 101 (3 cr.) and 
Experimental Biology, Bioi. lOlA (2 cr.) ................................................................................................... 5 credits 
Additional credits ...................................................................................................................................... 3 credits 
Physical Sciences and Mathemat1cs ....................................................................................................................................... 15 credits 
General Chemistry, Chern. 141, 142 .......................................................................................................... 6 credits 
Laboratory in General Chem1stry, Chern. 141L. 142L. .............................................................................. 2 credits 
Elementary Organic Chem1stry, Chern. 231.. ............................................................................................. 3 credits 
Laboratory in Elementary Organic Chemistry, Chern. 232C ...................................................................... 1 credit 
Mathematics ............................................................................................................................................. 3 credits 
Soc1al Science ..................................................................................... , .............................................................................. 15 credits 
Pnnciples of Econom1cs, Econ. 241, 242 .................................................................................................. 6 credits 
General Psychology, Psych. 101 ................................................................................................................ 3 credits 
Introduction to Sociology, Soc. 134 .......................................................................................................... 3 credits 
Select from anthropology, economics. political sc1ence, psychology, sociology ..................................... 3 credits 
Humanlties .............................................................................................................................................................................. 15 credits 
Study of Western C1v1hzat1on, Hist. 201, 202 ........................................................................................... 6 credits 
Additional credits...................................................................................................................................... 9 credits 
Wntten and Spoken Enghsh .................................................................................................................................................... 11 credits 
Language in Composition and Readmg, Engl. 104, 105 ............................................................................ 8 credits 
Fundamentals of Speech, Sp. 211 (3 cr.) 
or 
Voice and D1ct1on, Sp. 207 (3 cr.) ............................................................................................................. 3 credits 
Library Instruction, Lib. 160................................................................................................................................................... 1 credit 
Phys1cal Education.................................................................................................................................................................. 3 credits 
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Major in Textiles and Clothing 
This major may lead to careers in merchandising, fashion promotion, commercial or costume 
designing, or educational positions with industry. 
In addition to the core curriculum requirements, the following courses are to be completed: 
Drawmg, A.A 150 ..... .... ... .... . . . . . . . ..... . ... 3 cred1ts 
Fashion Illustration, A A 278. .. 3 cred1ts 
Busmess Commumcat1on, Engl. 404 . . . 2 cred1ts 
Prmc1ples of Marketing, I Ad. 340 ( 3 cr.) 
or 
Retathng, Econ. 466 ( 3 cr ) .. 
Busmess Law I, I Ad. 365 ................. . 
Pnnc1ples of Accountmg I, I Ad. 384 . 
Draping, T &C 225. ......... . . . 
Costume Des1gn, T &C 345.. .... . .. 
Select from Jl. 225. 325; Psych 250 .. 
Design Option 
Fash1on Illustration, A A 279 
H1story of Art, A.A. 301, 302, 303. . . ... . .. 
T exttle Des1gn, A A. 34 7 ( 4 cr ) 
or 
Apphed T extlles, T &C 304 ( 3 cr.) .. ... ....... .. ..... .. . .... . .. 
Children's Clothmg, T &C 326 (2-4 cr ) 
.. .. . . ....... 3 credits 
. ..................... 3 credits 
. ... ..... . 4 credits 
.......... . .. .... 4 cred1ts 
. .. 3 credits 
. . 3 cred1ts 
. . . ... ... . 3 cred1ts 
. ... . .. . . . ... . ... 9 cred1ts 
.. . .... ........ ..... . ................. 3-4 cred1ts 
or 
Custom Tallonng, T &C 429 ( 4 cr.) ...................................................................................... 2·4 cred1ts 
Historic Textiles, T &C. 414 .................................................................................................. 3 cred1ts 
H1story of Costume, T &C 454 .............. .... .......... ... ........ .. ............. ..... .......... ............ ...... . .... . ... 3 cred1ts 
Introduction to Soc1olog1cal and Psychological Aspects of Clothmg and T extlles, T &C 465 ........ 3 cred1ts 
Elect1ves ........................ .... . .. . ... . ..... ............ ........... . .. .......... ...... ........... . .... . ...... . . .. 40-44 cred1ts 
Merchandising Option 
Fundamentals of lntenor Des1gn, A.A 261. . ......... 3 cred1ts 
labor Econom1cs and labor Relations, Econ. 305 (3 cr.) 
or 
Soc1al Relations m Industry, Soc. 380 (3 cr ) . .. . .... . . ... . . . ..... . ........ 3 credits 
Apphed T extlles, T &C 304. .. ... . .. . ..... .... . .. .... . . ..... ........... .. ... .. .......... .... . .. .. 3 cred1ts 
T extlles and Clothing Merchandtsmg, T &C 365. . ............ ..... . .. .. .............. . . ...................... 3 credits 
Advanced Textiles, T .&C. 404 ................................................................................................................. 3 credits 
Select from T.&C. 414, 454; A.A 384 ...................................................................................................... 6 credits (total) 
F amlly Clothmg ConsumptiOn, T &C 464 ......................................................................................... 3 credits 
Electives ........................................................................................................................................ 46-48 credits 
Major in Textiles and Clothing and Related Science 
This major prepares the student for graduate study or for research. 
The two options make it possible to emphasize either the physical or the social sciences. 
In addition to the core cuFrlculum requirements, the following courses are to be completed: 
Precalculus Mathemat1cs. Math. 109 ............. ......... ................................ . ... ................... ..... . ........ 5 credits 
Analytic Geometry and Calculus I, II; Math 110, 111 ........................................................................... .10 credits 
Wnting of Reports and Techmcal Papers, Engl. 414 ................................................................................ 3 credits 
Foreign Language ................................................................................................................................... 12 credits 
Pnnciples of Statistics, Stat. 101 .......................................................................................................... 5 credits 
Physical Science Option-Teltiles 
Applied Textiles, T.&C. 304 ....................................................................................................................... 3 credits 
Advanced Textiles, T.&C. 404 .................................................................................................................... 3 credits 
Hist_oric Textiles, T .&C. 414 ...................................................................................................................... 3 credits 
Equ1pment for Care of Modern Fabncs, FE 408 ...................................................................................... 4 credits 
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Introductory Bacteriology, Bact. 300 ....................................................................................................... 5 credits 
Quantitative Analysis, Chern. 211.. ........................................................................................................... 5 credits 
Organic Chemistry, Chern. 334, 335 .......................................................................................................... 6 credits 
General Physics, Phys. 111, 112 ............................................................................................................... 8 credits 
Electives ········-·····································································································································25-27 cred1ts 
Social Science Option-Clothing 
Introduction to Soc1olog1cal and Psychological Aspects of Clothmg and Textiles, T &C 465 ................ 3 credits 
History of Costume, T &C. 454 .................................................................................................................. 3 credits 
Fam1ly Clothmg Consumption, T &C 464 ................................................................................................. 3 credits 
Survey of Art, A.A. 384 (3 cr.) 
or 
H1storic Textiles, T.&C 414 (3 cr.) ........................................................................................................... 3 credits 
Prices and Resource Allocation, Econ. 307, 308 ....................................................................................... 6 credits 
Fam1ly Needs and Services in American Culture (will satisfy 
family and the child core requirement), F E. 285 ........................................................................... 3 credits 
F am1ly Finance, F .E 488 (will satisfy management option) ..................................................................... 3 credits 
SociOlogical Inquiry, Soc. 202 (will satisfy social science option electives) ............................................ 3 credits 
Select from Soc. 201, 305, 330 ................................................................................................................. 3 credits 
Learnmg and Mot1vabon, Psych. 206 ........................................................................................................ 3 credits 
Select from Psych. 230, 380, 440 ............................................................................................................. 3 credits 
Electives ............................................................................................................................................. 25-27 credits 
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College of Sciences and Humanities 
Education in the sciences and humanities is basic to all human endeavor. The College 
of Sciences and Humanities offers opportunities for study in many fields of the mathemat-
ical, physical, biological, and social sciences; in languages; in history, literature, and phil-
osophy; and in the arts. The degree requirements of the College are sufficiently flexible to 
permit planning individual programs of study suited for many different interests, ablllties, 
and goals. This study can serve as preparation for a great variety of careers and as the 
foundation for a life of continuing personal development and accomplishment. 
Curriculum in Sciences and Humanities 
For the degrees Bachelor of Arts and Rachelor of Science the student must earn a total 
of at least 192 credits, which shall include the following: 
1. At least 99 credits in general education. 
2. At least 30 additional credits in a major subject. 
3. At least 21 additional credits in one minor subject, or a total of at least 27 additional 
credits in two minor subjects. 
4. At least 3 credits in basic physical education courses. 
5. A course in library science (normally Lib. 160). 
6. Sufficient additional credits in elective courses to bring the total to at least 192. (Not 
more than 6 credits in basic physical education courses, nor more than 6 credits in 
1 00-level music performance groups may be included among the required 192 credits 
unless required in a music major.) 
A cumulative grade average of at least 2.00 is required for graduation. Students are 
expected to achieve a passing grade in every course pursued in this College. 
Each student plans his own program of study with the guidance of a faculty adviser 
from his major department. A formal degree program showing all courses taken or to be 
taken in fulfillment of the degree requirements must be submitted not later than four quar-
ters before graduation. This must be approved by the department chairman or head of the 
student's major department and by the dean of the College of Sciences and Humanities. 
The General Education Requirement 
To insure breadth of educational experience and to provide a foundation for later, more 
advanced work, each student must earn at least 99 credits ln the basic areas of learning 
specified below. The number of credits ln each group counted toward fulfillment of this re-
quirement must lie within the range Indicated. 
1. Wntten and spoken English 
Sp. 211. 
Engl. 104 and 105 or 131 and 132. 
. ......................................... 14-21 cred1ts 
Additional courses to be selected from Engl. 204, 205, 304A, 3048, 306A, 3068, 315, 414 
2. Mathematical sc1ences......................... ........................... .. . ..... . . ............................................................................. 9-21 credits 
Select from computer sc1ence, mathematiCS, stat1shcs 
3 Physical sc1ences ............................................................... : ................ _ ....................................................... 9-21 cred1ts 
Select from biochemistry, b1ophys1cs. chem1stry, geology, metallurgy, meteorology, phys1cs 
4. B~g1ca1 sc1ences ..................................................................................... : .......................................................... 9·21 credits 
Select from bactenology, b1ology, botany, genet1cs, zoology 
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5. Soc1al sc1ences................ . ....... . .. .... .. . 
Select from anthropology, econom1cs. geography, mdustual admtmstratlon C except courses m accounting), 
. .9·21 cred1ts 
political sc1ence, psychology, soc1ology 
6. Humanities .. .. ... ... . . . ... 9·21 credtts 
History, literature. phtlosophy 
7. F ore1gn languages.. .. .... . . .12·21 credtts 
At least 12 cred1ts must be m one language 
8. Arts............ . . .. . . . .. . . 9·21 credtts 
In addition to credits earned in the eight groups specified above, the student may also 
include among the required 99 credits as many as 9 credits in Distributed Studies 
201 through 209. 
The Major Requirement 
The student must earn at least 30 credits in a major field in addition to any credits 
counted toward fulfilling the general education requirement. The major department must ap-
prove the course program and may set higher requirements than the minimum if it is deemed 
appropriate. The major shall be chosen from the following list, which also indicates the de-
grees offered in the respective majors. (See Index for page references to individual depart;.. 
mental. statements. ) 
Bachelor Bachelor Bachelor Bachelor 
Major of Arts of Sc1ence Major of Arts of Science 
Anthropology X X Mathematics X 
Bacteriology X Metallurgy X 
Biochemistry X Meteorology X 
Biology X Music X 
Biophysics X Naval Science X 
Botany X Philosophy X 
Chemistry X Physical Education for Men X 
Computer Science X Physical Education for Women X 
Earth Science X Physics X 
Economics X X Political Science X 
English X X Psychology X 
French X Russian X 
Geology X Sociology X X 
German X Spanish X 
History l Speech l 
Industrial Administration l Statistics X 
International Studies X X Zoology l 
Journalism and Mass 
Communication l l 
Students who wish to do so may elect to complete a second major instead of meeting the 
minor requirement described below. The second major shall be chosen from the list of major 
fields given above or from major fields offered for the bachelor's degree in other colleges 
of the U nlversity. Both major departments must then approve the degree program. 
A special program in international studies is available as a second major to students 
whose first major is ln anthropology, economics, a foreign language, history, journalism and 
mass communication, political science, or sociology. For a complete description of this pro-
gram see Index, International Studies Programs. 
The Minor Requirement 
The student who does not elect a double major must complete either one minor of at 
least 21 credits, or two minors having at least 12 credits each and totaling at least 27 cred-
Its. In either case each minor must be composed entirely of courses numbered 200 or above 
and must include at least 6 credits ln courses numbered 300 or above. Credits counted to-
ward fulfillment of the general education requirement cannot also be used in meeting the 
minor requirement. Minors may be chosen from the list of major fields given above, or from 
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the fields of Air Force aerospace studies, genetics, military science, telecommunicative arts, 
theatre, or from major fields offered in other colleges. A minor may include courses from 
two or more closely related fields if they form a strong and coherent program directed toward 
a definite educational objective. 
The Distributed Studies Program 
The distributed studies program offers the possibility of pursuing somewhat broader 
studies than the usual major-minor program. For a discussion of career opportunities in this 
program, see Index, Distributed Studies. 
Instead of meeting the major and minor requirements, the student selects three fields 
appropriately related to his educational goals and develops concentrations of study in these 
fields which meet the following requirements. He must earn 15 to 24 credits in each field, 
with a total of at least 60 credits. All courses included must be numbered 200 or above, 
and at least two-thirds of the total credits must be in courses numbered 300 or above. In 
addition, at least two-thirds of all credits in electives must be in courses numbered 300 or 
above. All other degree requirements are the same as previously stated. 
Planning the Program of Study 
There is no fixed schedule of courses to be followed by students in the College of Sciences 
and Humanities. Each student plans a schedule with guidance from a faculty adviser. The 
schedule may vary widely, depending on the student's major field, special interests, and goals. 
Only a few general rules can be given for planning. During the first year the student 
should complete English 104 and 105, Library 160, and 3 credits in basic physical education, 
and should make a substantial beginning on the general education requirements, a large part 
of which should have been completed by the end of the second year, and the foundation laid 
for advanced work in the major and minor( s ). The third and fourth years are usually devoted 
mostly to completion of the major and minor requirements. 
Because the student's entire program depends critically on the choice of major field, 
that choice should be made as soon as possible, but definitely not later than the end of the 
second year. The major can be changed, of course, but this may delay the ultimate com~ 
pletion of requirements for graduation. 
Every student in the College of Sciences and Humanities is required to have at least 
70 credits in courses numbered 300 or higher prior to receiving the bachelor's degree. 
Curriculum i_n Chemistry 
This curriculum leads to the degree Bachelor of Science and is an alternative to the 
curriculum in sciences and humanities wlth a major in chemistry. At least 196 credits, in ac-
cordance with the requirements specified below, must be earned for graduation. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credits Credits Credits 
Freshman Year 
Quantitative Analysis Quantitative Analysis Chemical Structure and 
Chern. 114 5 Chern. 115 5 Bonding 
Analytic Geometry and Calculus I Analytic Geometry and Calculus II Chern. 120 5 
Math. 110 5 Math. 111 5 Analytic Geometry and Calculus Ill 
Language in Composition and Language in Composition and Math. 112 5 
Reading Reading Fundamentals of Speech 
Engl. 104 4 Engl. 105 4 &p.211 3 
Physical Education 1 Physical Education 1 Library Science 
Elective 3 Elective 3 lib. 160 1 
Physical Education 1 
Elective 3 
18 18 18 
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FALl QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
Organic Chemistry Organic Chemistry 
Chern. 330, 331 5 
Sophomore Year 
Organic Chemistry 
Chern. 330, 332 5 Chern. 330, 333 5 
Introduction to Classical Phys1cs Physical Chemistry lntroducation to Classical Physics 
Phys. 221 5 Phys.222 5 Chern. 224 3 
Electives 6 Electives 6 Introduction to Classical Physics 
Phys. 223 5 
Elect1ve 3 
Physical Chemistry 
Chern. 325, 327A 
Foreign Language 
F. l. 121 or 131 
Electives 
Electives 
16 
Junior Year 
Physical Chemistry 
6 Chern. 326, 3278 
lnorgamc Chem1stry 
4 Chern. 301 
6 Foreign language 
16 
F. l. 122 or 132 
Elective 
Senior Year 
15 Electives 
16 
Quantitative Analysis 
6 Chern. 316 
lnorgamc Chemistry 
3 Chern. 302, 303 
Foreign Language 
4 F. L. 123 or 133 
3 Elective 
16 
15 Electives 
16 
5 
5 
4 
3 
17 
15 
Of the 81 elective cred1ts, at least 24 must be m advanced chemistry, b10chem1stry, b10phys1cs, phys1cs, mathematics, com-
puter sc1ence, b1olog1cal sc1ence, or eng10eenng. Of these 24 credits, 6 must be advanced chem1stry or advanced biochenr 
1stry and should be 10 lecture courses. Of the remam10g 57 credits, 9 must be 10 b1olog1cal sc1ence; 9 must be in h1story, 
literature, philosophy, or advanced Enghsh compos1tlon; and at least 9 must be 10 economics, 1ndustnal admmistrat10n, soci-
ology, psychology, or political science. Th1rty credits are not specif1ed. 
Curriculum in Music 
This curriculum leads to the degree Bachelor of Music and is an alternative to the cur-
riculum in sciences and humanities with a major in music. At least 192 credits, in accordance 
with the requirements specified below, must be earned for graduation. 
General Education Requirements. (Students choosmg the music education opt10n will meet th&ocgeneral education require-
ments of the College of Education.) .................................................................................................................................. 71-75 credits 
Enghsh 104, 105 ....................................................................................................................................... 8 credits 
Speech 211 ......... ............ .................... .. ....... .... .. . .. ... ...... .... ..... . .. .............................. 3 cred1ts 
Add1t1onal Enghsh or speech.. ........... ........... .. .. .. .. .. ...... .... . .. .. .. . . . . ...... ... ...... ... . .. . 3 cred1ts 
Mathematical, phys1cal, and b10log1cal sc1ences 
(present groups 2 and/ or 3 and/ or 4) . ..... ...... ..... .. .. ... . .. . . . . . .. . . . .15 cred1ts 
Soc1al sc1ence (anthropology, econom1cs, poht1cal sc1ence, 
psychology, soc1ology) ... ............ ....... .. ... . .. ..... . . ... .. . . ....... .. .... . . ............... 6 cred1ts 
History 201, 202, 203 {Western C1v1hzat10n)... . .......................................................... 9 cred1ts 
F ore1gn language........................................ .... ... . ...... . ...... ..... ........ . .... .. .. . . .......................... .12 cred1ts 
Mus1c 355, 356, 357 (History of Music) .................................................................................................. 9 credits 
Electives (nonmusic courses) .............................................................................................................. 6-10 credits 
Ubrary and Physical Education........................ . .................................................................................................................. 4 credits 
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Music Core................... ... . . ... . .. .... ... .... . .. .. ... . . ... .. .. .. . . . . 
MUSIC 104, 201, 202, 203, 304, 305, 306, 361 .. . . . . .. ..... .. 
MUSIC 119,219,319, 419..... ... ...... ......... . .............. . 
Two of the followmg Mus1c 371, 373,375, 376, 377, 380, 382, 4900 .. 
Three 3-credit courses m Mus1c 4908, 490C 
Ensembles..... .. . . 
Music Major-Select one of the follow1ng opt1ons 
A. H1story and literature... .......... .. .. . . 
MUSIC 380, 382, 4900 (Amencan MUSIC) 
Add1t10nal fore1gn language ....... . 
Elect1ves ................ ....................... . ........... . 
B. Mus1c educatiOn-vocal.......... ........ ... . .. . ..... ... .. .. 
Professional educat1on reqUirement (sat1Sf1es secondary cert1flcat10n 
requirement) Educ. 204, 305A, 3058, 426, Psych 230, 333. 
Add1t10nal professional education for K-12 cert1f1cat1on 
C 0 236.337,460: El Ed.344 ... 
Student teachmg .. .. . .. ...... 
Secondary cert1f1cat1on 
...................... 71-73 credits 
. .............. 29 cred1ts 
. . . .18 cred1ts 
4-6 cred1ts 
9 cred1ts 
. . ... . . . .11 cred1ts 
..................... 46-64 cred1ts 
. ......... 46 cred1ts 
8 cred1ts 
..12 cred1ts 
. .... 26 cred1ts 
. . .. ....... 46-61 cred1ts 
16 cred1ts 
. 12 cred1ts 
.. 9-16 cred1ts 
D.St 417K ....... .. 
.. 9 cred1ts 
K-12 cert1f 1cat10n 
D.St.417Kand417l ................................... 16cred1ts 
MUSIC 310, 362A, 366, 466A. .. .. . . . .. . . . 11 creditS 
Add1t1onal apphed mus1c .... ... . . .. .. . ......... 6 cred1ts 
Elect1ves (for secondary cert1f1cat10n only) .... . . ... 4 cred1ts 
C. Music education-mstrumental..... ............... . ............................................................ 46-64 credits 
Professional educat1on reqUirement (satisfied secondary 
certlf1cat10n reqUirement). Educ. 204, 305A, 3058, 426, 
Psych. 230, 333....... . . . . .. .... ... .. .... 
Add1t1onal professional educatiOn for K-12 
cert1flcat10n C.D. 236, 337, 460, El Ed 344 .. 
16 cred1ts 
12 cred1ts 
Student teachmg ......... .... . .. .. ... .. . .. . . . .. .. . ... . . . . . 9-16 cred1ts 
Secondary certJf1cat1on 
D.St. 417K ............................ ... .... ... ....... . ..................... 9 cred1ts 
K-12 certification. 
D.St. 417K and 417L... ...... ..... .. . . . . . . . ............ .16 cred1ts 
MUSIC 119, 3628, 366, 4668.... ... . . ... . ............................................... 10 creditS 
MUSIC 367, 368 or 369 ... ..... . ...... ... .. . . . .... . .. . . ..... .. . . . ..... . ...... .... .. . . .. 4 creditS 
MUSIC 467, 468, 469.... ..... ....... ....... . . .. . ......... .. ... . .. ....... .... . 6 creditS 
E lect1ve .................................................................................................................... 0-1 credit 
0. Organ........................................... . .................... ......... .. ....... . . ..... ....... .... . .... ................. .. ..4 7 cred1ts 
MUSIC 1198, 2198 ................ .. ........ .......... ......... ..... .............. .... ........ ........... ... .. 6 creditS 
Music 319C, 419C ............................................................................................... 6 cred1ts 
Music 376, 382, 480, 490F ( Matenals and Methods 
of Organ T eachmg), 490F ( H1story of Des1gn and 
Construction of the Organ) ................................................................................... 13 credits 
Electives............................ .......... .. ... ....... . ...................... . ..................................... 22 cred1ts 
E. P1ano................................. .............. ............ ...... .... . ... .. .. .. . ....... . .. ........................................ 46 cred1ts 
MUSIC 3198, 4198 .................................................................................................. 18 creditS 
Music 480, 490F (Master Class m Accompanymg 
and Sight Readmg), 490F (Pedagogy and Philosophy 
of Teaching), 490E (Keyboard Literature)................. . . .. ... . ........................ 20 cred1ts 
Electives ........................................................... - .......................................................... 8 cred1ts 
F. Stnng lnstruments ................................................................................................................................ 46 credits 
MUSIC 1190 2190,3190,4190 ..................................................................................... 18 credits 
MUSIC 181, l218, 480 .................................................................................................... 9 credits 
Electives ......................................................................................................................... 19 credits 
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G. Theory-compos1t1on ......................................................................................................................... 46 cred1ts 
Applied muSIC················································· ········································ ..................... 12 credits 
MuSIC 362A, 3628, 480, 4908 (Calligraphy, Theory), 490C .......................................... .19 creditS 
E 1ect1ves ........................................................................................................................ 15 cred1ts 
H Vo1ce ............................................................................................................................................. 47 cred1ts 
Mus1c 1198, 1298,2198, 319A, 419A .......................................................................... 15 cred1ts 
Mus1c 310, 321A, 480, 490E (Vocal Literature) .......................................................... 20 cred1ts 
Add1t1onal fore1gn language ........................................................................................... 12 cred1ts 
I. Wmd or percussiOn mstrument ........................................................................................................ 46 cred1ts 
Mus1c 119,219,319, 419 ............................................................................................... 18 credits 
Music 367, 368, 369, 467, 468, or 469 .......................................................... - .............. 4 cred1ts 
Mus1c 480, 490F (Pedagogy m maJor area, L1terature m maJOr area) ........................... 10 cred1ts 
Ensemble........................................................... ......................................................... .. 1 cred1t 
Electives ................................................................................................................. .13 cred1ts 
Total for Cumculum: 192-216 cred1ts 
Curriculum in Physical Education for Men 
This curriculum leads to either the degree Bachelor of Arts or Bachelor of Science and is 
an alternative to the .curriculum in sciences and humanities with a major in physical educa-
tion for men. 
One unit of high school algebra is required for admission into this curriculum. 
At least 192 credits, including 6 credits from the basic instruction program in physical 
education (P.E.M. 101 and 5 credits in courses numbered 111 through 158) and 1 credit of 
library instruction, must be earned in accordance with the following requirements for gradu-
ation. 
FALL QUARTER 
Language in Composition and 
Reading 
Credits 
Engl. 104 4 
Personal Health EducatiOn 
Hyg. 104 3 
Introduction to Physical 
Education 
P.E.M. 200 3 
Introduction to Recreation 
P.E.M. 201 3 
Foundations of Phys1cal 
Education 
P.E.M. 101 1 
Elective 
(Chemistry, geology, mathematics, 
physics) 3-4 
17-18 
1F or recreation option, substitute Soc. 202. 
WINTER QUARTER 
Freshman year 
Language in Composition 
and Reading 
Engl. 105 
Introduction to Sociology 
Soc. 134 
Elementary Human Physiology 
and Anatomy 
Zool. 155 
Physical Education 
Credits 
4 
3 
5 
P.E.M. 1 
Elective 
(Chemistry, geology, mathema-
tics, physics) 3-4 
16-17 
SPRING QUARTER 
Credits 
F oundat1ons of Amencan 
EducatiOn 
Educ. 2041 3 
General Psychology 
Psych. 101 3 
L1brary Sc1ence 
L1b. 160 1 
Physical Education 
P.E.M. 1 
Elect1ve 
(Chem1stry, geology, mathemat1cs, 
phySICS) 3-4 
Elective 
(History, literature, philosophy) 3-4 
14-16 
The student will, with the aid of his adviser, submit a degree program for the approval of the department head and the 
dean of th~ College of Sciences and Humanities not later than four quarters before graduation. 
Such a degree program shall include: 
1. A minimum of 75 cred1ts distributed m the followmg general educatiOn groups: 
a. Written and spoken Enghsh (mcludmg Sp. 211) ............................................................................................... 14-21 cred1ts 
b. MathematiCS and phys1cal sc1ences.................................................................................................................. 9-21 cred1ts 
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c. B1olog1cal sc1ences........................................... ..... ................ .... ........... .. ................................................... 9-21 cred1ts 
d. Soc1al sc1ences (mcludmg Poi.S. 215).......................... . ............................................................................ 9-21 tred1ts 
e. Humanities ................................................................................................................................................ 9-21 credits 
2. The reqUirements of one of the followmg programs 
Teaching Certification 
a. Completion of the professional educat1on requirement. 
See Index, College of Education. 
b. Hyg. 104, 105, 304 .................. .................................. ...................... ................ ......... .................................... 7 cred1ts 
c. Zool. 155, 359............................................................................. ..................................................................... 10 cred1ts 
d. Phys1cal education professional courses .............................................................................................. 46 cred1ts mm1mum 
(Not more than 60 cred1ts may apply toward the 192 cred1ts requued for graduation.) 
e Teacher certif1cat1on m one restncted area ( 30 credits) m add1tlon to phys1cal educat1on 
IS poss1ble but not reQUired. See Index, College of Education Select from apphed art. 
b1ology, chem1stry, earth sc1ence, Enghsh, fore1gn language, general sc1ence, h1story, 
poht1cal sc1ence, mdustnal educat1on, mathematics, phys1cs, safety and dnver educat1on. 
soc1al stud1es, or speech. 
General Physical Education 
a. Hyg. 104, 105 ......................................................................................................................................................... 4 credits 
b. Physical educatiOn professiOnal courses ............................................................................................... 30 credits mm1mum 
(Not more than 60 credits may apply toward the 192 cred1ts reqUired for graduation.) 
Th1s satlsf1es the major requuement. 
c. One minor of at least 21 cred1ts, or two minors having at least 12 cred1ts each and totaling at least 
27 credits. (Mmors may be chosen from the hst of major f1elds hsted m the College of 
Sc1ences and Humanities or from the fields of genetics, A1r Force aerospace stud1es, 
m1htary sc1ence, or from maJor fields offered m other colleges. A mmor may 
mclude courses from two or more closely related f1elds if they form a strong 
and coherent program directed toward a defmite educational obJeCtive.) 
Recreation Education 
a. Hygiene .................................................................................................................................................................... 3 credits 
b. Industrial administration ......................................................................................................................................... lO credits 
c. Landscape architecture and urban planning ........................................................................................................... 9 credits 
d. Physical education professional courses ................................................................................................ 30 credits minimum 
(Not more than 60 credits may apply toward the 192 credits required for graduation.) 
(1) Recreation (22 cr.) 
(2) P.E.W. dance courses (4 cr.) 
e. Sociology ................................................................................................................................................ 18 credits minimum 
f. Area of specialization................. ..... . .... . ........... ........ .............. .... . ................................. 15 cred1ts m1mmum 
Select from art, drama, f1shenes and w1ldhfe b1ology, forestry, mdustnal 
admm1stration, landscape architecture, mus1c, speech, or urban planmng. 
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College or Veterinary Medicine 
The Iowa State University College of Veterinary Medicine was established in 1879 and 
is now the oldest school of veterinary medicine in the United States. 
It includes the departments of Anatomy, Microbiology and Preventive Medicine, Clinical 
Sciences, Pathology, and Physiology and Pharmacology. Instruction in biochemistry, nutrition, 
and other related sciences is provided by other colleges of the University. In addition to the 
teaching departments, the Veterinary Medical Research Institute, the Biomedical Engineering 
Program, and the Veterinary Medical Diagnostic Laboratory give the student opportunity to 
observe phases of veterinary medicine for which these disciplines are responsible. 
The location of the college in the center of the richest livestock country in the world pro-
vides a rare opportunity for the veterinary student to study animal industry. It also enables 
him to observe a wealth of clinical cases both at the hospital clinic and under general practice 
conditions through the ambulatory clinic. 
A minimum of two years of prescribed preprofessional college work, with a creditable 
academic average, is required for admission to the professional curriculum in veterinary med-
icine. Students who wish to receive both the degrees Doctor of Veterinary Medicine and Bach-
elor of Science take at least three years' work in the curricula in agriculture or sciences and 
humanities. Such a program must have the approval of the deans of agriculture or sciences 
and humanities and veterinary medicine. The professional curriculum extends over a period 
of four years and leads to the degree Doctor of Veterinary Medicine. 
To be awarded the degree Doctor of Veterinary Medicine, candidates must be 21 years of 
age and of good moral and professional character, have passed all courses in the veterinary 
curriculum, have at least two quality points per credit in all courses taken in the professional 
curriculum, and be approved by all departments of the college. 
OPPORTUNITIES IN VETERINARY MEDICINE FOR THE GRADUATE 
The veterinary medical profession. which for many years focused its attention largely 
on farm animals, has developed to the point where it is vitally concerned with the health and 
well-being of all animals. It has joined with the profession of human medicine in protecting the 
health of all species. 
With the increased responsibilities of the profession have come increased opportunities. 
Private Practice 
The importance of the livestock industry in the United States, and the manner in which 
agri-business is now conducted assure the veterinarian an opportunity to establish a successful 
private practice. In recent years there has been a tendency for some to specialize along species 
lines and to devote their attention mainly to large animals or small animals. Others prefer to 
specialize along disciplinary lines such as obstetrics or surgery. Many veterinarians now main-
tain private hospitals adequately equipped for the diagnosis and treatment of diseases of pets, 
and devote their practice entirely to this field. Associations of specialists are being formed. 
The Agricultural Research Service 
The Agricultural Research Service of the United States Department of Agriculture em-
ploys more veterinarians than any other agency, utilizing many hundreds in its widespread 
activities. These include federal meat inspection, animal quarantine, control and eradication 
of preventable animal diseases, supervision of the production of biological products, and an 
extensive program of animal disease research. 
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Education and Research 
Advanced degrees usually are necessary for the greatest progress in teaching and re-
search positions at veterinary medical, medical, and agricultural colleges. Because the number 
of veterinary colleges is increasing, and because veterinary student enrollments are larger, 
opportunities to join the faculties of these colleges are especially good at the present time. 
Research veterinarians may be attached to state agricultural experiment stations or the Agri-
cultural Research Service of the USDA. 
Industry 
Veterinarians are employed extensively by commercial concerns engaged in the production 
of biological and pharmaceutical products used in the control and treatment of both animal 
and human diseases. Such positions may require special training and include technical lab-
oratory and field work. 
Public Health Service 
Federal, state, and local governments employ veterinarians as integral parts of the public 
health team. The Communicable Disease Center of the United States Public Health Service 
may assign veterinarians to a section of the nation where special disease problems exist. Mu-
nicipalities employ veterinarians to inspect, control, and insure the quality of food supplies, 
especially meat and milk, and to prevent and control animal diseases which are transmissible 
to man. In some states the Department of Health uses veterinarians in the field of epidemiol-
ogy and health education. They are also employed by the Pan-American Sanitary Bureau and 
the World Health Organization. 
Veterinary Corps, United States Army and United States Air Force 
Students in veterinary medicine are usually deferred by Selective Service Boards in order 
to complete their professional education. Upon graduation some are required to serve two 
years in the Army or Air Force. Upon entering the service, the graduate is commissioned as 
a captain. The Veterinary Corps assures that food products, especially those of animal origin, 
are wholesome and suitable for members of the Armed Forces. Other responsibilities are the 
protection of animals and birds essential to war activities, work with environmental health 
units where knowledge of diseases transmissible to man, training in laboratory techniques, and 
knowledge of parasitic diseases are important. 
State Governments 
Every state has a state veterinarian or similar officer, often with a number of assistants, 
whose duties are to investigate and control diseases of animals by enforcing state laws and 
regulations. 
Laboratory Animal Medicine 
This specialty includes all of the veterinary medical aspects of the common laboratory 
animal species. The laboratory animal veterinarian provides certain essential professional 
services for biomedical research institutes, laboratories, hospitals, and medical schools, and 
serves as a key member of aerospace and bioastronautical research teams. 
Other Fields of Service 
Many other interests also employ veterinarians. Among these are hospitals arti-
ficial breeding organizations, zoological societies, livestock ranches humane societies a~d the 
fur industry. ' ' 
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VETERINARY MEDICAL SOCIETIES 
All veterinary students are members of the Iowa State Student Chapter of the American 
Veterinary Medical Association. The monthly meetings of the society, devoted to discussions 
of professional topics, serve to promote the literary and social development of the members. 
Students of veterinary medicine also may qualify for membership in the national honor 
societies Phi Zeta, Phi Kappa Phi, Alpha Zeta, and Gamma Sigma Delta. Graduate students 
are eligible for membership in Sigma Xi. 
HONORS PROGRAM 
Students with high ability and a desire to initiate independent study are encouraged to 
participate in the College of Veterinary Medicine Honors Program. See Honors Program. 
ADMISSION REQUIREMENTS 
Applicants for admission to the College of Veterinary Medicine must present a total of 
not less than 90 quarter (60 semester) credits, excluding physical education credits, from 
an approved college or university. Credits, for those seeking admission to the professional 
curriculum in 1973 or subsequent years, must include the following: 
English (Engl. 104, 105) ....................................................................................... 8 qr. cr. (6 sern. cr.) 
Speech (Sp. 211) .......................................................................................... 3 qr. cr. (2 sern. cr.) 
l1brary (lib. 160) ................................................................................................ 1 qr. cr. (1 sern. cr.) 
Chem1strv....................... . ............................................................................ 21 qr. cr. ( 14 sern. cr.) 
General (Chern. 141, 141l, 142, 142l)(8 cr.) 
Quant1tat1ve (Chern. 211) (5 cr.) 
Orgamc (Chern. 334, 335, 337) (8 cr ) 
Mathemattcs{Math. 104 or 109) .......................................................................... 5 qr. cr. (3 sern. cr.) 
Phystcs{Phys.111, 112, 113) .................................................................. 12qr. cr. (8sern. cr.) 
81ologtcal Sctences................................ .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. ................ 13 qr. cr. (8 sern. cr.) 
Btology (Btol. 101, lOlA) (5 cr.) 
Zoology {Zool. 106) (5 cr.) 
Genettcs (Gen. 350) (3 cr.) 
Antmal Sctence {An.S. 114) ..................................................................................... 5 qr. cr. (3 sern. cr.) 
Amencan Government {PoLS. 215) ............................................................................. 3 qr. cr. {2 sem. cr.) 
Elect1ves ...................................................................................................... 19 qr. cr. (13 sem. cr.) 
Preprofessional students at Iowa State University enroll in either the College of Agricul-
ture or the College of Sciences and Humanities. A preveterinary student at Iowa State Univer-
sity may elect a 3-year preveterinary program which when combined with the veterinary 
curriculum will lead to the degree Bachelor of Science in the College of Agriculture or in the 
College of Sciences and Humanities. 
All preveterlnary students must have completed at least 45 quarter (30 semester) credits 
prior to filing an application for admission to the College of Veterinary Medicine. Applications 
must be filed with the director of admissions (Room 104 Beardshear Hall) prior to January 
15 of the year in which the applicant seeks admission. A transcript of all high school and 
college credits must accompany the application. All preveterinary requirements must be ful-
filled by the time of filing or scheduled for completion by June 15 of the year in which the 
applicant seeks admission. A list of courses in progress at the time of flllng or scheduled for 
completion by June 15 should accompany the application and transcript. Preprofessional col-
lege credits must average at least 2.25 on a four-letter marking system with "A" as the high-
est mark (4.0) and "0" as the lowest mark ( 1.0). The preceding scholastic requirements are 
minimum and do not assure admission even though these requirements have been fulfilled. 
Because of limited faclllties, admission to the College of Veterinary Medicine is on a com-
petitive and selective basis. A preadmission conference with members of the veterinary faculty 
or other persons designated by the dean is required. High school records, scholastic perfor-
mance in preprofessional courses, aptitude, character, and personality are given special con-
sideration in the selection of candidates. Other quallfications being equal, residents of the 
state of Iowa are given preference. 
Admission to the College of Veterinary Medicine is granted annually at the beginning of 
the fall quarter only. 
258 Colleges and Curricula 
Curriculum in Veterinary Medicine 
Leading to the degree Doctor of Veterinary Medicine. 
FAll QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
First Year 
M1croscop1c Anatomy M1croscop1c Anatomy M1croscop1c Anatomy 
V.An. 301 5 V.An. 302 5 V.An. 303 4 
Gross Anatomy Gross Anatomy Gross Anatomy 
V .An. 311 5 V .An. 312 5 V .An. 313 5 
Phys1olog1cal Chem1stry Phys1olog1cal Chem1stry Comparative Mammalian Physiology 
8.&8. 304 3 8.&8. 305 3 V.Phy 316 3 
Laboratory tn Phys10log1cal Chem1stry Laboratory tn Phys1olog1cal Chem1stry Comparat1ve Mammalian PhysiOlogy 
8 &8 314 2 8 &8 315 2 V.Phy. 317 3 
Comparative Mammahan PhysiOlogy Comparative Mammahan Phys1ology Comparat1ve Mammalian Physiology 
V .Phy. 314 4 V .Phy. 315 5 V.Phy. 318 2 
Professional Onentatton 
V.M. 300 R 
19 20 17 
Second Year 
Pharmacology and Therapeutic Pharmacology System1c Pathology 
Prmc1ples V.Phy. 368 6 V Pth. 372 6 
V.Phy. 367 5 Pathogemc 8actertology General Surgery 
General 8actenology and Immunology V M1cr. 382 6 V .C S. 397 5 
V M1cr 381 6 Ammal Nutntlon II Vtrology and Pnnc1ples 
Ammai Nutntton I An.S 419 3 of Ep1dem1ology 
An.S. 418 3 Vetennary Parasitology V.M1cr. 383 5 
General Pathology V Pth 376 4 Vetennary Parasitology 
V .Pth. 371 5 V Pth 377 5 
19 19 21 
Third Year 
Spec1al Surgery I Spec1al Surgery II Rad1ology 
v .c .s. 441 3 V .C.S. 442 5 V .C.S. 440 3 
Applied Anatomy Chmcal Medicme II Chn1cal Med1cme Ill 
V .An. 406 3 v .c.s. 445 5 V .C.S. 446 5 
Chmcal Med1cme I Infectious D1seases lnfect1ous D1seases 
v .c.s. 444 6 V .M1cr. 432 3 V .M1cr. 433 3 
Infectious D1seases Spec1al Pathology Spec1al Pathology 
V .Micr. 431 3 V .Pth. 422 6 V.Pth. 423 3 
Disturbances of Reproduct1on Med1ctne laboratory Surgery laboratory 
v.c.s. 450 4 V .C.S. 448 1 V.C.S. 449 3 
Ammal Reproduction laboratory Vetennary Tox1cology and 
V .C.S. 447 1 P01sonous Plants 
V .Pth. 456 5 
20 20 22 
Apphed Veterinary Sc1ence 
V.C.S. 4921 13 
Semmar 
V .C.S. 495 2 
Public Health I 
V .Micr. 484 3 
18 
'Taught by all veterinary departments. 
READMISSION 
College of Veterinary Medicine 259 
First or Second Summer Session 
Summer Chmcs 
v c s 491 
Fourth Year 
Apphed Vetennary Sc1ence 
V .C.S. 4931 
Semmar 
V .C.S. 496 
Pubhc Health II 
V .M1cr. 485 
R 
13 
2 
3 
18 
Applied Vetennary Sc1ence 
V .C.S. 4941 13 
Semmar 
V.C.S.497 2 
Professional Orientation and 
Jurisprudence 
V.M.498 3 
18 
Any student who voluntarily withdraws from the College of Veterinary Medicine or who 
is dropped for cause, forfeits his standing and must make written application for reinstatement 
to this college 30 or more days prior to the opening of the quarter in which the student desires 
readmission. 
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Graduate College 
Iowa State University has offered opportunities for graduate work to qualified students 
since the founding of the institution. The first advanced degree was conferred in 1877. In 
early years, the work of graduate students was in immediate charge of the departments con-
cerned, under the supervision of the general faculty. Later, each of the faculties of the colleges 
of Agriculture, Engineering, Home Economics, Science, and Veterinary Medicine assumed control 
of graduate work. In 1913, a distinct graduate faculty was organized, and an executive grad-
uate committee was appointed. In 1915, the graduate faculty held its first meeting, and in 
1916 it granted the first degree Doctor of Philosophy. 
The graduate faculty consists of the president, the dean of the Graduate College, the 
vice president for academic affairs, deans of the six colleges, the director of the library, the 
dean of admissions and records, heads of departments offering graduate work, and members of 
the faculty who are elected to membership in recognition of accomplishments in their respec-
tive disciplines. 
The Graduate College administers advanced study and degree programs in most fields 
of study offered by the University. Most of the graduate programs offered are research-oriented 
and lead to the degrees Master of Science and Doctor of Philosophy. In certain fields the de-
gree Master of Arts and the degree Master of Science without thesis are also available. 
For those persons interested in advanced study directed more particularly toward meet-
ing vocational or professional objectives, the degrees Master of Architecture, Master of Educa-
tion, Master of Engineering, Master of Forestry, and Master of Landscape Architecture are 
offered. -
GRADUATE APPOINTMENTS 
Graduate assistantships, industrial fellowships, and certain special research grants have 
been establlshed at Iowa State University for the encouragement of graduate work and the 
promotion of research. Such appointments and research opportunities are available through 
the various departments of instruction, the Agriculture and Home Economics Experiment Sta-
tion, the Engineering Research Institute, the Home Economics Research Institute, the Sciences 
and Humanities Research Institute, the Statistical Laboratory, the Computation Center, the 
Institute for Atomic Research, and the Veterinary Medical Research Institute. 
Graduate assistantships permit the holder to enroll for two-thirds of a full schedule, or 
11 credits per quarter. Recipients of these assistantships are exempt from payment of other 
fees except for $120 per quarter. A graduate assistant is expected to give haU-tlme service 
to the teaching or research projects of his department. These appointments are open to stu-
dents who have graduated from approved colleges in the highest quartile of their respective 
classes and who present the requisite undergraduate or graduate preparation. Further informa-
tion may be obtained by writing to the department head concerned or to the dean of 
the Graduate College. 
Fellowships and trainlng grants supported by the National Science Foundation, the Public 
Health Service, the National Aeronautics and Space Administration, the United States Office of 
Education, and other agencies of the federal government are offered. U nlversity-supported 
fellowships also are available. Applicants for these awards must present evidence of superior 
scholarship. Further information may be secured by writing to the dean of the Graduate 
College. 
The satisfactory completion of one appointment will ordinarily make a student eligible 
for reappointment. 
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POST DOCTORAL STUDY 
Opportunities are provided for postdoctoral study through the extensive research pro-
grams of the University. Inquiries should be directed to the appropriate institute or to the 
dean of the Graduate College. 
GRADUATE STUDY BY MEMBERS OF THE STAFF 
Any member of the research, instructional, or extension staffs of the rank of instructor, 
associate, or Junior scientist, subject to the approval of the head of his department or section, 
may carry not more than 5 credits of graduate work per quarter, provided such does not 
Interfere with his other duties. This privilege may be extended to members of the research, 
Instructional, or extension staffs of the rank of assistant professor upon approval of the college 
dean concerned and the dean of the Graduate College. 
Staff members holding the rank of professor or associate professor cannot become can-
didates for degrees from this institution. 
ADMISSION 
A prospective student is invited to correspond with the head of the department in which 
he wishes to study for information concerning graduate study in that academic discipline. 
Application blanks are available from the Office of Admissions, 7 Beardshear Hall. These 
blanks, together with official transcripts and statement of quartile rank, should be forwarded 
to the Office of Admissions at least one month prior to the opening of the quarter when the 
student wishes to matriculate. An application fee of $10 is charged each applicant formally 
applying for admission to the Graduate College. 
Unrestricted Admission. An applicant who is a graduate of an institution in the United 
States whose requirements for the bachelor's degree are substantially equivalent to those 
at Iowa State University, and who ranks in the upper one-half of his class, may be admitted 
to the Graduate College, if recommended by the department head and approved by the dean 
of the Graduate College. Admission does not constitute acceptance as a candidate for a degree. 
Admission to the Graduate College may not be granted to a graduate of an institution 
ln the United States which is not accredited by a recognized regional association. 
Restricted Admission. An applicant who is a graduate of an accredited university in the 
United States, but who does not rank in the upper one-half of his class, may be granted re-
stricted admission if such consideration seems justified. This will require the recommendation 
by the department head and approval by the graduate dean. 
Transfer from restricted admission to unrestricted admission requires recommendation of 
the major professor and approval by the graduate dean. 
Graduates of recognized universities located outside the United States may be granted 
restricted admission only. 
Medical Examination. Upon entering Iowa State U nlversity, each graduate student is 
required to have a physical examination which must include a tuberculin test and/or chest 
x-ray taken within the past year. Students accepted for admission will be sent forms to be 
completed by a personal physician who should return them promptly to the University Hos-
pital Registration wlll not be permitted until this requirement has been met. 
Foreign students are required to carry adequate health and accident insurance while in 
residence. 
Graduate Record Examination. No uniform examination is currently required of all appli-
cants for admission. 
English Requirement. All graduate students, except those who have met the requirement 
as undergraduates at Iowa State University within the last two years and graduate students 
admitted on a non degree basis are required to pass a qualifying examination in English. It is 
expected that this requirement will be met during the first quarter or summer term of resi-
dence. 
Foreign students take a special examination which is administered by the Department 
of Engllsh in cooperation with the Office of Foreign Student and Visitor Services. 
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REGISTRATION 
Planning Graduate Study. Scholastic competence, independence and maturity of thought 
should have dominance over other objectives of graduate study. The student must accept 
responsibility for his own education and should recognize that excessive emphasis on course 
work will not leave time to explore and master aspects of learning which will give him con-
fidence in his own judgments. As soon as possible, in conference with the head of his depart-
ment, the student should select his major professor and advisory committee and ln consultation 
with them outline his program of study. 
Residence Registration. Classification in courses carrying full graduate credit is llmlted 
to a maximum of 15 credits per quarter. The maximum, if part of the work ls supporting (not 
for graduate credit), is 16 credits. Schedules for graduate assistants are limited to a maximum 
of 11 credits; for full-time staff members, to 5 credits. 
Graduate students (even though course and residence requirements have been met) must 
register in any quarter in which the facilities of the institution or staff time are being used in 
' preparation of thesis or in preparation for examination. The number of credits under these 
circumstances shall be consonant with the amount of work done, laboratory facilities used, 
and staff direction involved. 
Interim Registration. Registration for special work between quarters and during certain 
vacation periods cannot exceed 1 credit for each week that the student is in residence. The 
fee is $29 per credit for residents and $50 per credit for nonresidents. 
"In Absentia" Registration. Graduate work by correspondence is not permitted, nor is 
it accepted in transfer. In exceptional cases, the Graduate Committee may authorize registra-
tion in absentia. Generally such registration is restricted to thesis preparation after completion 
of research or for research under special conditions. The total credit thus obtained cannot 
be used to reduce residence requirements. 
Extension and Off-campus Registration. Classes away from the campus in some areas 
of engineering and education are taught by members of the University graduate staff. Only 
limited credit earned in such classes can be applied toward a graduate degree. Such courses 
cannot be used to meet the residence requirement. 
Auditing. Courses may be audited upon recommendation of the student's major professor. 
Each audited course will reduce the permitted credit load by one, but fees wlll be assessed 
on the basis of catalog credit. 
Graduate Credit for Seniors. Under special circumstances, a department head may request 
from the graduate dean permission to classify a senior student in certain graduate courses 
if he is within 6 credits of fulfilling requirements for the bachelor's degree. Then, after the 
student has received his bachelor's degree and has been registered in the Graduate College, 
the chairman of his graduate committee may request by letter that the credits so received 
be applied toward an advanced degree. 
Special Regulations for Students in Veterinary Medicine. Specially qualified graduates ln 
scientific curricula, when the request has been approved by the dean of Veterinary Medicine 
and the dean of the Graduate College, may pursue work coincidentally toward the degrees 
Master of Science and Doctor of Veterinary Medicine. The major graduate work of such stu-
dents must be completed in courses not required in the undergraduate curriculum in Veter-
inary Medicine. A student taking advantage of this opportunity will classify with both the dean 
of Veterinary Medicine and the dean of the Graduate College. 
DEGREE REQUIREMENTS 
A Guide to Graduate College Procedures is available in the Office of the Graduate Dean, 
222 Beardshear Hall. Each new graduate student is urged to secure a copy. 
Probation. Students must maintain an average of "B" on all work taken in the Graduate 
College to remain in good standing. The graduate committee may place a student on proba-
tion for failure to meet scholastic or other requirements. Removal from probation is accom-
plished upon specific recommendation from the student's major professor to the graduate com-
mittee. Students will not be admitted to candidacy while on probation. Generally registration 
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beyond the third quarter will be refused to a student whose quality of work is unsatisfactory. 
Time Limit. It is expected that work for the master's degree shall be completed within 
a term of three years or five summer quarters; for the doctorate, work shall be completed 
within a term of five years. Only in exceptional cases, upon recommendation of a student's 
advisory committee and with approval by the graduate committee, is credit allowed for courses 
taken over a period of more than five years. 
Master of Science and Master of Arts 
A student becomes eligible for candidacy after completing one quarter's work with a "B" 
average. General requirements for the degree are as follows: 
Appointment of the Student's Advisory Committee. Following enrollment in the Graduate 
College and as soon as practicable thereafter, the department head shall recommend to the 
dean of the Graduate College, a committee of the graduate faculty to be in charge of the 
student's work. This committee shall consist of at least three members of the graduate faculty, 
one of whom must come from a different department. An associate member of the graduate 
faculty may serve as major professor for a master's degree candidate. 
Program of Study. A program of study should be developed in consultation with the stu-
dent's committee. This should be submitted for approval by the end of the second quarter 
in residence. 
Residence. Three quarters, or a minimum of 30 weeks of full-time graduate study, must 
be spent in residence at Iowa State University. In some programs, arrangements have been 
made whereby residence credit earned at specific sister institutions may be accepted as resi-
dence credit on this campus. · 
Credits. At least 45 credits of acceptable graduate work must be completed, not less 
than 36 of which must be taken in this institution. 
Any transfer of credits from another institution must be recommended in the program 
of study by the student's advisory committee. Transfer of graduate credit will be approved only 
if it is of "B" grade or better. 
Major and Minor. The exact number of credits in major and minor fields is not prescribed. 
To obtain the speclallzation which is considered essential for an advanced degree, approxi-
mately two-thirds of the work should be devoted to the major field, but this is not necessarily 
restricted to one department. 
A graduate student may not change from one major to another without written permission 
from the heads of both departments and the dean of the Graduate College. 
Foreign Languages. There is no uniform requirement for the Graduate College. Please 
see the departmental descriptions in this catalog for details. 
For those departments wishing to utillze them and for students interested in transferring 
a foreign language test score elsewhere, the University offers the standardized examinations 
provided by Educational Testing Service. 
For students whose native language is not English, the ability to communicate adequately 
In Engllsh (certified by the Department of English) may be acceptable as a substitution for 
the reading knowledge of one foreign language. This option will apply only when speclflcally 
recommended by the student's advisory committee. 
The foreign language requirement, where applicable, may not be met in the quarter in 
which the student will receive his degree. 
Application for Graduation. Application for graduation must be made by midterm of the 
quarter preceding the quarter in which the student expects to receive the degree. This re-
quires the presentation of an approved diploma slip to the Office of the Graduate Dean. 
Thesis. A thesis is required in all areas in which the M.S. or M.A. is granted, except 
where specific provision is made for a nonthesis degree program. Joint authorship is not per-
mitted. Copies of the completed thesis must be In the hands of the examining committee and 
the Thesis Office for approval two weeks prior to the date fixed for the final examination. 
After the final examination, two unbound approved copies of the thesis shall be deposited 
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with the Thesis Office, University Library. These copies of the thesis must be deposited not 
less than two weeks prior to commencement. A charge of $25 will be made to cover library 
costs and title publication in the Iowa State Journal of Science. 
The student should consult The Graduate College Thesis Manual, prepared for the use of 
students in the Graduate College, before arranging for the typing of his thesis. 
Final Examination. After all other requirements have been met, the final examination 
shall be taken on all graduate work, including the thesis where applicable. It will ordlnarlly 
be oral, but may be written in whole or ln part, as determined by the committee in charge. 
Graduation Approval Slip. These slips are prepared by the Office of Student Records 
about two weeks prior to the end of a quarter. Candidates wishing to secure this form at any 
earlier date should file a request with the Office of the Graduate Dean at least three days 
prior to the time the form is needed. 
Muter of Science and Maater of Arta-Nontheala 
In certain authorized departments where research specialization does not best meet the 
professional needs of the student, a nonthesls degree program may be undertaken. This will 
require satisfactory completion of at least 45 quarter hours of acceptable credits (not including 
research credit) and satisfactory completion of a comprehensive examlnatlon. Detailed re-
quirements may vary with fields. Reference should be made to the departmental descriptions 
in this catalog. 
Mater of Archhecture 
For the degree Master of Architecture, a minimum of 90 credits beyond the degree Bache-
lor of Arts or 45 credits beyond the degree Bachelor of Architecture ls required. 
Meater of Education 
For the degree Master of Education, a minimum of 52 credits will be required, provided 
all credits are ln graduate level courses. A minimum of 15 credits must be earned ln course 
work outside the major. No foreign language is required. A field study is written ln lieu of a 
thesis. 
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Master of Engineering 
The academic standards and the general level of attainment are the same for the Master 
of Engineering and Master of Science degrees. Master of Engineering programs are intended ~ 
to be more flexible in their educational objectives, and they are offered to meet the expanding 
needs for off-campus graduate· engineering programs at locations with adequate library and 
laboratory facilities, and for special situations of professionally oriented programs on campus. 
General requirements for the degree Master of Engineering are the same as those for the 
degree Master of Science. No foreign language is required. Upon recommendation of the stu-
dent's committee, the thesis requirement may be waived. Choice of this option requires the 
completion of an additional 7 credits of acceptable graduate work. 
Of the minimum credit requirement of 45, 36 credits must be received from Iowa State 
University. At least 12 credits must be earned in residence at Iowa State University during 
one quarter or two summer terms, not necessarily consecutive sessions. 
Master of Foreetry 
The degree Master of Forestry is designed to provide advanced educational opportunities 
for the student with objectives that require graduate study, but who intends to enter the for-
estry profession as a practitioner rather than as a researcher or teacher. Primary emphasis 
is on professional development on a broad plane for an administrative career but with freedom 
for some concentration within this framework. 
The Master of Forestry degree is a nonthesis program which calls for completion of 52 
credits of acceptable graduate work of which at least 35 credits must be at the 500- or 600-
level. Thirty-six credits are required in residence at Iowa State University. The foreign lan-
guage requirement may be waived upon the recommendation of the department head. 
Master of landscape Architecture 
General requirements are the same as those for the degree Master of Science with the 
exception that a student has the option of presenting a terminal problem in lieu of a thesis. 
The foreign language requirement may be waived upon recommendation of the department 
head. 
Doctor of Philosophy 
The degree Doctor of Philosophy is 'strongly research oriented. The primary requirements 
for the degree are: ( 1) high attainment and proficiency of the candidate in his chosen field, 
(2) development of a dissertation which shall be a significant contribution to knowledge and 
which shall show power of independent and creative thought and work, and ( 3) successful 
passing of detailed examinations over the field of the candidate's major work, with a satis-
factory showing of his preparation in related and minor courses. 
Appointment of the Student's Advisory Committee. Following enrollment in the Graduate 
College, and as soon as practicable thereafter, the department head shall recommend to the 
dean of the Graduate College a committee of the graduate faculty to be in charge of the stu-
dent's graduate program. This committee shall consist of the following: at least five members 
of the graduate faculty-two of whom must come from outside the major discipline, with one 
of these from a different department. An associate member of the graduate faculty may not 
serve as major professor of a doctoral program. 
Program of Study. A program of study should be developed in consultation with the stu-
dent's committee. This should be submitted for approval by the end of the third quarter in 
residence. 
Residence. A minimum of three years shall be spent ln full-time graduate study, at least 
half of which is to be in residence at Iowa State University. At least three quarters of resident 
study must be during the academic year. To satisfy any one-year residence requirement, at 
least 36 credits must be earned. Any transfer of graduate credit from another institution must 
be recommended ln the program of study by the student's advisory committee. Transfer of 
graduate credit wlll be approved only if it is of "B" grade or better. 
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Major and Minor. To avoid overspeclallzation, a significant body of pertinent course work 
must be taken outside of the major field. The work outside the major field should amount 
to approximately 18 hours of applicable graduate credit as required by the student's com-
mittee. , 
The major field ls equivalent to the major department except for: ( 1 ) established inter-
disciplinary majors and {2) majors within departments which may be approved by the grad-
uate committee. 
Foreign Languages. There are no uniform requirements for the Graduate College. Please 
see the departmental descriptions in this catalog for details. 
For those departments wishing to use them and for students interested in transferring 
a forei~P\ language test score elsewhere, the University offers the standardized examinations 
provided by the Educational Testing Service. 
For students whose native language is not English, the ability to communicate adequately 
in English (certified by the Department of English) may be acceptable as a substitution for 
the reading knowledge of one foreign language. This option will apply only when specifically 
recommended by the student's advisory committee. 
The foreign language requirement, where applicable, must be met before the preliminary 
examination is held. 
Preliminary Examination. The student must pass satisfactorily a preliminary examination 
before he is granted advancement to candidacy for the degree. The examination is usually 
both written and oral, unless otherwise specifically recommended by the committee. The pre-
liminary examination must be passed at least three quarters before the final examination. 
Exceptions to this rule will be made only upon special recommendation of the student's com-
mittee and approval of the graduate committee. In no case may the final examination be given 
less than six months from the time of the preliminary examination. 
Diploma Slip. A diploma slip must be ruled out and returned by midterm of the quarter 
preceding the quarter ln which the student expects to receive the degree. 
Dissertation. A doctoral dissertation shall be completed on some topic connected with 
the major subject. To be acceptable lt must constitute a significant contribution to knowledge. 
J olnt authorship is not permitted. 
Copies of the completed dissertation must be in the hands of the examining committee 
and the Thesis Office for approval two weeks prior to the date fixed for the final examination. 
After the examination, and at least two weeks prior to commencement, two complete and ap-
proved copies of the dissertation shall be deposited with the Thesis Office, University Library. 
At the same time the dissertation is deposited, two typewritten copies of an abstract which 
meet the requirements as set forth in The Graduate College Thesis Manual must also be ffied 
with the Thesis Office, University Library. A charge of $50 wUl be made to cover library costs, 
microffimlng of the dissertation, and publication of a 600-word abstract in Dissertation Ab-
stracts. The abstract should cover the entire dissertation and should not be considered as ex-
cluding publication of a journal article. 
Final Examination. A final examination shall be taken on all graduate work, including 
dissertation. This examination shall be conducted by the student's committee with such other 
members of the faculty as may be designated by the dean of the Graduate College. It will 
be written or oral, or both, as determined by the committee. 
Graduation Approval Slip. These slips are prepared by the Office of Student Records 
about two weeks prior to the end of a quarter. Candidates wishing to secure this form at any 
earlier date should rue a request with the Office of the Graduate Dean at least three days prior 
to the time the form is needed. 
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Courses and Programs 
Definition of a Credit 
The value of each course is stated in quarter credits. A one-credit course requires one 
recitation involving two hours of preparation or one three-hour laboratory period or other 
combination of teacher-student contact and outside preparation involving a total of three clock 
hours per week for 11 weeks. The abbreviation "Cr. R." in a course description indicates that 
the course is required but no credit is given. 
Course Numbers 
The courses in each department are numbered from 1 to 699, according to the following 
groups: 
1- 99-Courses not carrying credit toward a bachelor's degree. Primarily for the Technical 
Institute. 
100-299-Courses primarily for freshman and sophomore students. 
300-499-Courses primarily for junior and senior students. 
500-599-Courses primarily for graduate students, but open to qualified undergraduates. 
600-699-Courses for graduate students only. 
The value of each course is stated in quarter credits. After the title of each course are 
two numbers in parentheses. Generally, the fU"st number indicates the number of lecture and 
recitation hours a week and the second, the number of laboratory hours per week. However, 
there may be other combinations of teacher-student contact and outside preparation totaling 
approximately three clock hours per week per credit for a quarter. 
At the end of the fU"st line of each course description wlll be found one or more of the 
following letters: F. W. S. SS., indicating which of the four quarters-fall, winter, spring, sum-
mer session-of the academic year the course is offered. Alt. is the abbreviation for alternate. 
"Alt. W. Offered 1970" identifies courses to be available during winter quarter of the 1969-
70 academic year. The abbreviation Yr. is used to designate a sequence of three courses 
taught fall, winter, and spring, respectively. If there is sufficient demand, courses may be 
offered more frequently than announced. 
Course Prerequisite 
A statement to indicate the background in a subject matter field or the academic maturity 
suggested so that a student can be ready to undertake the course. Specific courses as pre-
requisites are usually listed but it is understood the equivalent preparation is satisfactory. It 
is the instructor's prerogative to waive prerequisites at any time in courses for which he is 
responsible. 
AEROSPACE ENGINEERING 
Ernest W. Anderson, Ph.D., Head of Department 
Professors: Cheng-Ting Hsu, Ph.D.; James D. Iversen, Ph.D.; Merlin L. Millett, Jr., Ph.D. 
Associate Professors: Dale A. Anderson, Ph. D.; Fredrick W. Stuve, M.S. 
Assistant Professors: Jerome C. Glaser, Ph.D.; Paul J. Hermann, M.S.; William D. James, M.S.; 
Frank H. Malllie, Ph.D.; L. L. Northup, Ph.D.; Bion L. Pierson, Ph.D.; Leveme K. Seversike, 
Ph.D.; John C. Tannehill, Ph.D.; Jerald M. Vogel, M.S. 
Instructors: Robert A. Mohling, M.E.; Howard L. Power, M.S.; Richard R. Wear, M.S. 
Undergraduate Study 
For undergraduate curriculum in aerospace engineering leading to the degree Bachelor 
of Science, see College of Engineering, Curricula. 
270 Courses and Programs 
The curriculum in aerospace engineering is designed to provide the student with basic 
training in the principles pertaining to the structure and design, dynamics, propulsion, and 
testing of flight vehicles which operate in an atmosphere, free space, or hydrospace. To the 
graduate in aerospace engineering, the field offers a wide variety of opportunities ranging 
from research ·and development, design and production to sales and management. These op-
portunities extend into the fields of space, hydrospace, missiles, and aircraft flight. 
A cooperative work-study program in aerospace engineering is available in conjunction with 
several industries and governmental concerns. The usual four-year curriculum is extended over 
a five-year span to permit alternate industrial experience periods and academic periods. This 
arrangement offers valuable practical experience and financial assistance during the college 
years. See College of Engineering, Cooperative Programs. 
Graduate Study 
The department offers work for the degrees Master of Engineering and Master of Science 
with major in aerospace engineering, and minor work to students taking major work in other 
departments. Work may be taken for the degree Doctor of Philosophy as a divided major with 
other departments offering work in related fields for this degree. No foreign language is re-
quired for the degrees Master of Engineering, Master of Science, and Doctor of Philosophy. 
However, the completion of a minimum of 9 credits of additional course work not directly re-
lated to the major is required for the degree Doctor of Philosophy. These courses are intended 
for the cultural enrichment of the student and are subject to the approval of the student's com-
mittee. 
Prerequisite to major graduate work is the completion of a curriculum substantially equiv-
alent to that required of undergraduate students in aerospace engineering at this institution. 
Open to graduate students for minor credit only: 309, 320, 321, 343, 344, 352, 411, 413, 
415, 421, 423, 431, 432, 433, 441, 442, 443, 445, 446, 452, 453, 455, 456, 461, 462, 463, 480, 
490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1-0) Cr. R; S. 
Orientation in the field of aerospace engineer-
Ing. 
240. INTRODUCTION TO AEROSPACE 
ENGINEERING. 
(1-3) Cr. 2. F. 
Prerequisite: Math. Ill, Phys. 221. 
Historical developments In aeronautics and as-
tronautics. How certain aviation problems have 
been solved using design principles. 
244. AERODYNAMICS I. 
(3-0) Cr. 3. F. 
Prerequisite: Math. 111, Phys. 221. 
Introduction to incompressible aerodynamics. 
The concepts or conservation or mass, momentum, 
and energy. 
245. AERODYNAMICS II. 
(3-0) Cr. 3. w. 
Prerequisite: 244. 
Aircraft and wlng nomenclature. Nature and 
theory of aircraft forces and moments. Intro-
duction to viscous and compressiblllty effects. 
246. PERFORMANCE OF AEROSPACE VEHICLES. 
(3-0) Cr. 3. S. 
Prerequisite: 245. 
Performance of aerospace vehicles. 
271,272. AEROSPACE LABORATORY. 
~3) Cr. 1 each. W.S. 
regulsite: 271: Credit or classlOcatlon in 245; 
272: Credit or classlOcaUon ln 246. 
Practical appllcation of aerospace principles and 
concepts tlirough laboratory experiments. 
300. INSPECTION TRIP. 
Cr. R; S. 
Prerequisite: Junior aerospace engineering clas-
sification. 
Inspection trip to aerospace industrial and gov-
ernment facl!lties. 
309. REACTION PROPULSION I. 
(3-0) Cr. 3. S. 
Prerequisite: M.E. 321. 
One-dimensional gas-dynamics and applications 
to nozzles, ducts, and diffusers. 
320. STRESS ANALYSIS AND MATERIALS. 
(3-0) Cr. 3. W. 
Prerequisite: E.M. 325, Met. 231. 
Properties of materials used in flight vehicles, 
objectives or design, analysis of elementary struc-
tures. 
321. STRUCTURAL ANALYSIS. 
(3-0) Cr. 3. S. 
Prerequisite: 320. 
Use of energy methods and matrices in the 
calculation of deflections of structures of flight 
vehicles and in the analysis of statically in-
determinate structures of fiight vehicles. Anal-
ysis of webs In shear. 
340. INTRODUCTION TO AERODYNAMICS. 
(3-0) Cr. 3. w. 
Prerequisite: Math. 112. 
I ntroductlon to the aerodynamics of powered 
filght of manned aircraft and missiles. For non-
aerospace engineering majors. 
343. STABILITY AND CONTROL I. 
(3-0) Cr. 3. F. . 
Prerequisite: 246, Math. 321, E.M. 345. 
Static stablllty and control of fiight vehicles. 
Rigid body equations of motion. 
344. STABILITY AND CONTROL II. 
(3-0) Cr. 3. W. 
Prerequisite: 343, E.M. 346. 
Dynamic stablllty and control of flight vehicles. 
352. FLIGHT MECHANICS I. 
(3-0) Cr. 3. S. 
Prerequisite: Math. 321, E.M. 345. 
I ntroductlon to space mechanics. The two-body 
problem. Keplerian motion. Coordinate systems. 
371,372,373. AEROSPACE LABORATORY. 
(0-3) Cr. 1 each. F.W.S. 
Prerequisite: 371: 2461 372: Credit or classifi-
cation in 320, 344; 37os: Credit or classification 
in 309, 321. 
Practical application of aerospace principles and 
concepts through laboratory experiments. 
411. REACTION PROPULSION II. 
(3-0) Cr. 3. F. 
Prerequisite: 309. 
Turbofan, turbojet, turboprop, ramjet, and rocket 
propulsion system principles. 
413. REACTION PROPULSION III. 
(3-0) Cr. 3. w. 
Prerequisite: 411. 
Combustion in rocket enKlnes, solid rocket fuels, 
hardware needs for llquld fuel rockets, nuclear 
and ion propulsion devices. 
415. REACTION PROPULSION IV. 
(3-0) Cr. 3. S. 
Prerequisite: 413. 
Exotic space propulsion systems. Unsteady per-
formance, dynamics, and control of turbo-engines. 
Blade element theory as applied to propellers 
and axial flow compressors, turbines and fans. 
421. PROBLEMS IN FLIGHT VEHICLE HEATING. 
(3-0) Cr. 3. W. 
Prerequisite: 321, M.E. 321. 
Sources of flight vehicle heating. Effect of heat-
ing on the structural analysis and design. 
423. ADVANCED STRUCTURAL ANALYSIS. 
(3-0) Cr. 3. S. 
Prerequisite: 321. 
srecial methods of structural analysis, stablUty 
o structures typical of modem aerospace ve-
hicles. 
431. FUNDAMENTALS OF FLIGHT CONTROL. 
(3-0) Cr. 3. F. 
Prerequisite: 344, E.E. 441, Math. 322. 
Fundamental knowledge pertaining to the anal-
ysis of automatic control systems for flight ve-
hicles. 
432. FLIGHT CONTROL SYSTEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 431. 
Control, guidance, and navigation systems as 
related to the performance of aerospace ve-
hicles. 
433. FLIGHT SYSTEMS TESTING. 
(0-6) Cr. 3. S. 
Prerequisite: 432. 
Application of instrumentation to flight systems. 
Reduction and analysis of experimental data 
as obtained from aerospace systems. Aircraft, 
missile, and satelllte testing. 
441. AERODYNAMIC THEORY I. 
(3-0) Cr. 3. F. 
Prerequisite: 3431 M.E. 321. Introduction to Classical theory of compressible 
and incompressible fluids. Shock and expansion 
waves. 
442. AERODYNAMIC THEORY II. 
(3-0) Cr. 3. W. 
Prerequisite: 441. 
Principles of compressible and incompressible 
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flow. Application to airfoils, wings, and solids 
of revolution. 
443. VISCOUS AERODYNAMIC THEORY. 
(3-0) Cr. 3. s. 
Prerequisite: 442. 
Viscous flow theory. Boundary layer. Aerody-
-namic heating. 
445, 446. AEROSPACE VEHICLE PERFORMANCE. 
(3-0) Cr. 3 each. 445: W; ~46: S. 
Prerequisite: 445: 344; 446: 445. 
Introduction to the aerodynamics, performance, 
stability, control, and critical maneuvering char-
acteristics of aerospace vehicles such as V ;STOL 
aircraft, helicopters, hovercraft, and other short-
range transportation vehicles. 
452, 453. FLIGHT MECHANICS II AND III. 
(3-0) Cr. 3 each. 452: W; 453: S. 
Prerequisite: 352. 
Orbital transfer methods. Lunar and Interplan-
etary trajectories. Powered Qlght trajectories. 
Atmospheric entry problems. 
455, 456. INTRODUCTION TO HYDROSPACE 
ENGINEERING. 
(Geol. 455, 466) (3-0) Cr. 3 each. W.S. 
Prerequisite: 455: Math. 213, Phys. 223; 456: 
344,456. 
Introduction to elementary hydrospace vehicle 
performance, stablllty and control, and physical 
oceanography. Application of hydrospace prin-
ciples to motion of vehicles under, on, or above 
the surface and instrumentation for hydrospace 
research. 
461. DESIGN AND ANALYSIS I. 
(3-0) Cr. 3. F. 
Prerequisite: Senior classification. 
Concepts of systems design as related to aero-
space problems. 
462. DESIGN AND ANALYSIS II. ( 1~) Cr. 3. W. 
Prerequisite: 461. 
Application of the principles and methods of 
analysis and design to the solution of aero-
space problems. 
463. DESIGN AND ANALYSIS III. 
(1-6) Cr. 3. S. 
Prerequisite: 462. 
Application of the principles and methods of 
analysis and design to the solution of aero-
space problems. 
471, 472,473. SENIOR PROJECTS. 
(0-3) Cr. 1 each. F.W.S. 
Prerequisite: 471: Credit or classUlcatlon In 411, 
431.~1;472:411;473:472. 
Development of aeros~ace principles and con-
cepts through lndlvidu81 projects. 
480. FUNDAMENTALS OF AEROELASTICITY. 
(3-0) Cr. 3. 8. 
Prerequisite: 321, 344, E.M. 444. 
Application of vibration theory and matrix anal-
ysis to elastic structures; eigen-value solutions of 
boundary value problems. Introduction to aero-
elasticity and flutter. 
490. SPECIAL PROBLEMS. 
Arr. Cr. 1 to 6. 
Prerequisite: 344. 
A. Aero andtor Gasdynamlce. 
B. Propulsion. 
C. Stress Analysis. 
D. FUght Mechanics. 
E. FUght Systems. 
F. HyClrospace. 
G. Aeroel.aetlclty. 
H. Honors. 
491,492,493. AEROSPACE SEMINAR. 
( 1-0) Cr. R: Yr. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
524. THERMODYNAMICS OF COMPRESSIBLE 
FLOW II. 
( M.E. 524) See Mechanical Engineering. 
531, 532. AUTOMATIC CONTROLS FOR FLIGHT 
VEHICLES. . (3-0) Cr. 3 each. 531: Alt. W; 532: Alt. S, of-
tered 1972. 
Prerequisite: 431 or equivalent. 
Theory of the automatic control of flight vehi-
cles. Spacecraft attitude control. Control of flex-
Ible vehicles. Optimal controls. Adaptive con-
trols. 
541,542,543. ADVANCED AERODYNAMICS. 
(M.E. 541, 542, 543) (3-0) Cr. 3 each. Yr. 
Prerequisite: 441. 
Classical flow theory, compressible fluid theories, 
shock wave studies, and applications to aerody-
namic shapes. 
544. ADVANCED AERODYNAMICS. 
(3-0) Cr. 3. F. 
Prerequisite: 543. 
Applications of classical flow theory, compres-
sible fluid theories, and shock wave studies to 
aerodynamic shapes. 
545. FLIGHT PROPULSION SYSTEMS. 
(M.E. 545) See Mechanical Engineering. 
549. EXPERIMENTAL GAS DYNAMICS AND 
SHOCK TUBE THEORY. 
(M.E. 549) See Mechanical Engineering. 
550, 551. FLIGHT MECHANICS. 
(3-0) Cr. 3 each. F.W. 
Prerequisite: 344, Math. 322. 
Dynamical motion of filght vehicles. Powered 
filght trajectories and Keplerlan motion. Rigid 
body motion of filght vehicles. 
552. PERFORMANCE ANALYSIS. 
(2-3) Cr. 3. S. 
Prerequisite: 551. 
Performance of aircraft, missiles, and space ve-
hicles. 
553. ENTRY DYNAMICS. 
(3-0) Cr. 3. S. 
Prerequisite: 551. 
Atmospheric entry and entry dynamics of mis-
siles and space vehicles. 
561. DESIGN AND ANALYSIS. 
(2-6) Cr. 4. S. 
Prerequisite: 462 or equivalent; Math. 322. 
Methods of analysis and theory of design. Ap-
pUcatlons to design problems of aircraft, missile, 
and space vehicles and their trajectories. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. 
A. Aero and/or Gasdynamics. 
B. Propulsion. 
C. Stress Analysis. 
D. Flight Mechanics. 
E. FUght Systems. 
F. MagnetoOuiddynamics. 
G. Hydrospace. 
H. Viscous Aerodynamics. 
COURSES FOR GRADUATE STUDENTS, major or minor 
610, 611. AEROELASTICITY. 
(3-0) Cr. 3 each. 610: Alt. W; 611: Alt. S, of-
fered 1972. 
Prerequisite: 644, E.M. 444 or equivalent. 
Interaction of aerodynamic, elastic, and inertial 
forces and the influence or this interaction on 
airplane design. Steady and unsteady aeroelas-
tlc problems. 
615, 616. OPI'IMIZATION IN AEROSPACE 
ENGINEERING. (3-0) Cr. 3 each. 615: Alt. W; 616: Alt. S, of-
tered 1973. 
Prerequisite: 551, 543. 
Applications of calculus of variations, method of 
gradients, dynamic programming, and other op-
timization techniques to problema in aerody-
namics, flight mechanics, design, etc. 
620. SEMINAR. 
(1-0)Cr. 1. 
623, 624. MAGNETOFLUIDMECHANICS AND 
PLASMA DYNAMICS. 
(M.E. 623, 624) (3-0) Cr. 3 each. 623: Alt. F; 
624: Alt. W, offered 19'12-1973. 
Prerequisite: 541, 542, 543, Math. 322. 
623: Electromagnetic theory. Motion of charged 
particle in electromagnetic field. Equations of 
motlon for viscous, heat, and electrically con-
ducting fluids of_ multiple species. The Boltz-
mann equation. 624: Wave motions in magnet-
ogaadynamics, electromagnetogasdynamics, and 
plasma dynamics. Engineering problems in mag-
netohydrodynamica and magnetogaadynamics. 
Ionization, radiation, electrical conductivity, and 
kinetic theory in plasma dynamics. 
628. RADIATION GAS DYNAMICS. 
~) Cr. 3. Alt. 8, offered 1973. 
requisite: 623. 
Macroscopic treatment of the radiative energy 
transfer in gases. Conservation equations for 
radiation gas dynamics. AppUcations to one di-
mensional Oow, normal shock waves and plane 
acoustic waves. 
641, 642. HYPERSONIC FLOW THEORY. 
( 3-0) Cr. 3 each. 641: Alt. F; 642: Alt. W, of-
tered 1971-1972. 
Prerequisite: 543 or equivalent. 
High Mach number flow theory. Theories of 
slender, blunt-nosed, and slightly blunt-nosed 
bodies in hypersonic flow. Minimum drag bodies. 
Hypersonic shock wave, small disturbance and 
Newtonian theories. 
643. HYPERSONIC VISCOUS FLOWS. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 642. 
Hypersonic boundary layer and viscous flow 
studies. Applications to slender and blunt bodies. 
644. APPLIED WING THEORY. 
( 3-0) Cr. 3. Alt. F, offered 19'11. 
Prerequisite: 541, 544. 
Methods of estimating the aerodynamic charac-
teristics of swept and unswept, steady and os-
cillating wings in subsonic and supersonic flight. 
647, 648, 649. THE DYNAMICS OF REAL GASES. 
(3-0) Cr. 3 each. Alt. Yr, o!rered 1971. 
Prerequisite: 543, Math. 322. 
Application of real gas theory to flow behind 
a strong shock and In a rocket expansion noz-
zle. Involves harmonic and anharmonic oscillator 
theory, colllsional transition probabllltles, vibra-
tional and chemical relaxation, together with 
their coupling effects at high temperatures. 
650. FLUID MECHANICS SEMINAR. 
(E.M. 650, M.E. 650) (1-0 to 3-0) Cr. 1 to 3 
each tlme taken. F. 
Prerequisite: Permission of Instructor. 
Special topics of current research Interest to 
students and staff of departments concerned. 
661,652. MECHANICS OF SPACE VEHICLE 
TRANSFERS. 
(3-0) Cr. 3 each. 651: Alt. W; 652: Alt. S, of-
fered 1973. 
Prerequisite: 551. 
Vehicle transfer from one orbit to another orbit. 
Intercept and rendezvous techniques using rocket 
andtor aerodynamic forces. Lunar and inter-
planetary space vehicle trajectories. Low-thrust 
space traJectories. Maneuvering ofentryvehlcles 
using rocket andtor aerodynamic forces. 
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690. SPECIAL TOPICS FOR ADVANCED 
GRADUATE STUDENTS. 
Cr. 1 to 5. 
A. Aero andtor Gasdynamlcs. 
B. Propulsion. 
C. Stress Analysis. 
D. Fllght Mechanics. 
E. Flight Systems. 
F. Magnetofluiddynamlcs. 
G. Hydrospace. 
H. VIscous Aerodynamics. 
699. RESEARCH. 
AGRICULTURAL BUSINESS 
For courses in agricultural business, see Economics, Courses and Programs. 
AGRICULTURAL EDUCATION 
Harold R. Crawford, Ph.D., Chairman of Department 
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Professors: Clarence Bundy, M.S.: Glenn E. Holmes, M.S.; Roger L. Lawrence, Ph.D.; John 
McClelland, Ph.D.; Vilas J. Morford, M.S. 
Associate Professor: Thomas A. Hoerner, Ph.D. 
Assistant Professors: Alan A. Kahler, Ph.D.; Windol L. Wyatt, M.S. 
Instructor: Joseph F. Bendixen, Ph.D. 
Undergraduate Study 
For undergraduate currriculum in agricultural education leading to the degree Bachelor 
of Science, see College of Agriculture, Curricula. 
The curriculum in agricultural education prepares persons for careers as vocational agri-
culture instructors, agricultural extension workers, or as educational personnel in related agri-
cultural businesses and industries. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Education, and 
Doctor of Philosophy with a major in agricultural education and minor work to students taking 
major work in other departments. 
Prerequisite to major graduate work in agricultural education is preparation substantially 
equivalent to the completion of the undergraduate curriculum in agricultural education offered 
at Iowa State University and adequate proof that the student ranks above average in scholas-
tic ability and promise of vocational competency. 
There is no foreign language requirement for the degrees Master of Science or Master 
c:l Education. A satisfactory reading knowledge of two languages-French, German, Russian, 
or Spanish-is required of doctoral candidates. At the discretion of the student's graduate 
program committee, the foreign language requirement may be met by: ( 1) demonstrating a 
a satisfactory reading knowledge of two foreign languages; (2) demonstrating a significantly 
higher degree or competence in one foreign language; ( 3) substituting two years of undergrad-
uate study with a B average for one language; ( 4) substituting 9 credits of graduate work, 
in addition to the minimum Ph.D. requirements, in approved areas for one language or 18 
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credits for two languages. Students whose native language is not English may substitute com-
petence in English for one of the languages. 
Off-campus courses are offered for professional personnel in the field. Three-week courses 
are offered during the summer sessions for vocational agriculture and agricultural extensioq 
personnel. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN AGRICULTURAL 
EDUCATION. 
( 1·0) Cr. R: F.W. 
211A, 211B. OBSERVATION AND SURVEY OF 
PROGRAM OF EDUCATION IN 
AGRICULTURE. 
(0·3) Cr. I each. A: F.S; B: F.S. 
211A. Agricultural Education. \'lsltation of high 
school departments of agrlcultu re. Survey of day 
school, young and adult farmer prog_rams .. Field 
trips. 211 B. Extension Education \ h;itataon of 
central staff departments, county programs, and 
srecial day activities; observation and discussion 
o extension education programs in agriculture 
and home economics. Field trips. 
321. PLANNING THE PROGRAM INVOCATIONAL 
AGRICULTURE. 
(2·3) Cr. 3. F.W.S. 
Prerequisite: Educ. 305. 
Organization and analysis of the program of 
vocational agriculture. Course organization, 11· 
brary, departmental program of work, summer 
programs, advisory councils, and Future Farmers 
of America activities. Departments arc visited to 
observe programs and results. 
412. METHODS OF TEACHING VOCATIONAL 
AGRICULTURE IN HIGH SCHOOL. 
(3·1) Cr. 3. F.W.S. 
Prerequisite: 321. 
Decision-making approach, selection of method, 
Jesson planning, class management, farming, 
and occupational experience programs. Depart-
ments are visited to observe programs and re-
sults. 
414. YOUNG FARMER AND ADULT EDUCATION 
IN AGRICULTURE. 
(3·1) Cr. 3. F.W.S. 
Prerequisite: 321. 
~lethods of organizing and teaching classes in 
vocational agriculture and technical school pro-
grams for persons employed in farming and 
off-farm agriculture. Departments are visited to 
determine best practices. 
417. OBSERVATION AND SUPERVISED 
TEACHING IN AGRICULTURE. 
Cr. 3 to 12. F.W.S. 
Prerequisite: 412, 414. 
Three to nine weeks of full-time observation and 
supervised teaching in public schools. To be 
scheduled with "as arranged" courses and spe-
cial sections. 
490. SPECIAL PROBLEMS IN AGRICULTURAL 
EDUCATION. 
Cr. 1 to 5. 
Prerequisite: Junior classification, quaJity-polnt 
average or 2.5 or more for preceding two quar-
ters. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
511. INSTRUCTIONAL AND ORGANIZATIONAL 
PROBLEMS OF BEGINNING TEACHERS OF 
VOCATIONAL AGRICULTURE. 
(3-0) Cr. 3. Off-campus only. F.W. 
Prerequisite: Fltteen credits In education. 
Problems In Instructional planning and method-
ology and in organizing the presecondary, sec-
ondary, postsecondary, FFA, and agri<:ultural 
experience programs. 
520. INSTRUCTIONAL TECHNIQUES AND 
MATERIALS IN AGRICULTURAL 
EDUCATION. 
(3-0) Cr. 3. W. Ott-campus. S. 
Prerequisite: Fifteen credits In education. 
Innovations and advanced prlnclpJes ln teaching 
methods and Instructional plans and materials. 
Teaching decision making, programmed learn-
Ing, demonstrations, field trips, team teaching, 
reference material selection, development and 
evaluation of Instruction. 
521. PROGRAMS FOR LEADERSHIP DEVELOP-
MENT IN AGRICULTURAL EDUCATION. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: Ftn.een credits ln education. 
Identification or leadership needs or participants 
In agricultural education programs. Principles of 
leadership development. Organization, im· 
plementatlon, and evaluation or individual and 
group leadership programs atpresecondary, sec-
ondary and postsecondary levels. 
538. POST HIGH SCHOOL EDUCATION IN 
AGRICULTURE. 
(3-0) Cr. 3. Off-campus only. S. 
Prerequisite: Fifteen credits in education. 
Problems and needs of young and adult farmers 
and workers in off-farm agriculture, survey tech-
niques, use of advisory councils, administrative 
relationship problems, program planning and 
evaluation. Departments are visited to observe 
programs and results. 
539. OCCUPATIONAL EXPERIENCE PROGRAMS 
IN VOCATIONAL AGRICULTURE. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Fltteen credits In education. 
Purposes of farm and off-farm occupational ex-
perience programs. Analysis of home farm and 
off-farm employment -experience opportunities. 
540. EDUCATIONAL IMPLICATIONS OF 
MANPOWER NEEDS IN AGRICULTURE. 
(3.()) Cr. 3. Alt. F, offered 1972. 
Prerequisite: Fifteen credits In education. 
Analysis or manpower needs of farm and off-
farm agriculture ln individual communities, state, 
and nation. Methods in analyzing situations and 
in planning individual programs. 
590. SPECIAL TOPICS IN AGRICULTURAL 
EDUCATION. 
Cr. 1 to 5. 
Prerequlalte: Fifteen credits In education. 
593. WORKSHOP IN AGRICULTURAL 
EDUCATION. 
Cr. 1 to 5. F.W.S.SS. 
Prerequisite: Fifteen credits in education. 
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A. High school vocational agriculture teachers. 
B. Beginning vocational agriculture teachers. 
C. Post·secondary agricultural teachers. 
D. C ooperatlng teachers. 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. EVALUATION AND PROGRAM PLANNING 
IN AGRICULTURAL EDUCATION. 
(3-0) Cr. 3. SSI. Alt. S, offered 1973. 
Prerequisite: Fifteen credits in education. 
Criteria and procedures for evaluation of pro-
grams in agricultural education. Adoption and 
implementation of evaluation results in program 
organization, administration, and content. 
615. SEMINAR IN AGRICULTURAL EDUCATION. 
(1-0 to 3-0) Cr. 1 to 3. F.W.S.SS. 
630. PHILOSOPHY AND POLICY MAKING IN 
AGRICULTURAL EDUCATION. 
(3-0) Cr. 3. Alt. W, offered 1973. 
PTerequlslte: Flf't.een credits in education. 
Basic philosophic premises ln development of 
agricultural education programs at federal, state, 
and local levels. Impact of legislation on state 
and local policy making. Hole of state and local 
advisory groups in policy making. 
699. RESEARCH. 
AGRICULTURAL ENGINEERING 
Clarence W. Bockhop, Ph.D., Head of Department 
Professors: Hobart Beresford, A. E. (Emeritus); Wesley F. Buchele, Ph.D.; Leon F. Charity, 
Ph.D.; Henry Giese, M.S.; Thamon E. Hazen, Ph.D.; William V. Hukill, B.S.; Dale 0. Hull, M.S.; 
Howard P. Johnson, Ph.D.; Vilas J. Morford, M.Sc.; John H. Pedersen, Ph.D.; Ted L. Wlllrich, 
Ph.D. 
Associate Professors: Craig E. Beer, Ph.D.; Thomas A. Hoerner, Ph.D.; Gerald L. Kline, M.S.; 
Duane W. Mangold, Ph.D.; Stephen J. Marley, Ph.D.; Vernon M. Meyer, M.S.; J. Ronald Miner, 
Ph.D.; David B. Palmer, Ph.D.; Fred W. Roth, M.S.; Robert A. Saul, M.S.; Larry D. VanFossen, 
M.V.Ed. 
Assistant Professors: Willard R. Anderson, M.S.; Harvey J. Hirnlng, Ph.D.; Stewart W. Melvin, 
Ph.D. 
Instructors: George E. Ayres, M.S.; Carl J. Bern, M.S.; H. Edward Breece, M.S.; Herbert E. 
Hansen, B.S.; Clark W. Hanson, B.S.; Hilbert J. Hoof, M.A.; James I. Warner, B.S. 
Undergraduate Study 
For the undergraduate curriculum in agricultural engineering leading to the degree Bach-
elor of Science, see College of Engineering, Curricula. 
The curriculum in agricultural engineering provides training in the major fields of engi-
neering applications to the industry of agricul~re. Graduates from the curriculum find em-
ployment in agricultural production enterprises, in industries which supply goods and ser-
vices to agriculture, and in the state and federal agencies responsible for agricultural engi-
neering research, application, and education. 
Employment for agricultural engineers is available in many agricultural industries. Pro-
fessional services performed in the farm-equipment industry include engineering design, devel-
opment, manufacturing, product education, and sales. Services are rendered to industries sup-
plying farm building materials and equipment, and in the design, construction, merchandising, 
and contracting of farm buildings. Students may also prepare for employment in design, devel-
opment, construction, sales, and service in the areas of soil erosion control, drainage, and irri-
gation; rural electrification; crop processing and storage; and materials handling in agriculture. 
The department has cooperative programs established for interested and quallfled students. 
The four-year curriculum is extended over a five-year period and Interspersed with work periods 
at cooperating organizations. This plan offers valuable practical experience and financial as-
sistance during the years in college. 
The department offers a number of courses for students from the College of Agriculture. 
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These Include courses ln agricultural mechanics, soil and water management, power and ma-
chinery, electric power, structures and environment, and crop storage and conditioning. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Engineering, 
and Doctor of Philosophy with major in agricultural engineering. Within the major the student 
may specialize in soil and water resources, field power and machines, materials handling, crop 
conditioning and processing, agricultural structures and environment, and animal waste man-
agement. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
substantially equivalent to that required of agricultural engineering undergraduate students 
at this institution. 
Minor work in agricultural engineering is offered for students in other departments, and 
minor work in agricultural mechanics is offered for students in agriculture. 
A foreign language is not required for the degree of Master of Science or Master of Engi-
neering. The language requirement for the degree Doctor of Philosophy may be satisfied by one 
of three ways: ( 1) Demonstrate a satisfactory reading knowledge of two foreign languages ap-
proved by the department. (2) Demonstrate a significantly higher degree of communication 
competence for one foreign language. ( 3) Demonstrate a satisfactory reading knowledge of one 
foreign language and scholarly achievement in a minimum of 9 credits of course work in the 
social sciences and humanities. 
Open to graduate students for minor credit only in agricultural engineering: 346, 377, 424, 
425, 435, 436, 437, 461, 464, 465, 471, 477, 490. Open to nonengineering graduate students 
for minor credit only in agricultural mechanics: 306, 345, 354, 364, 366, 371, 411, 412, 415, 
417, 418, 419, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
• 100. TECHNICAL LECTURE. 
{1-0) Cr. R; S. 
'the field of agricultural engineering, its relation 
to the agricultural industry and to the engi-
neering profession. 
134. FARM MACHINERY MANAGEMENT. I 
(1-2) Cr. 2. W. 
For students in Winter Quarter Farm Operation 
Program only. Calibration, selection, manage-
ment, and cost of using farm machinery. 
136. POWER SOURCES FOR AGRICULTURE. 
(2-3) Cr. 3. S. 
For students in two-year programs in Agriculture 
only. 
Production uses of gasollne engines in agri-
cultural enterprises. Principles and operation 
of the internal combustion engine. Horsepower 
conversion, cost of oreratlon, and efficiency as 
related to agrlcultura equipment. 
154. AGRICULTURAL MAINTENANCE 
WELDING. :I 
(2-4) 6 weeks. Cr. 2. W. 
For students in Winter Quarter Farm Operation 
Program only. Selection of welding machines and 
materials and their application in agriculture. 
164. ELECTRICAL EQUIPMENT FOR FARMS. 
(0-4) Cr. 2. W. 
For students ln Winter Quarter Farm Operation 
Program only. Selection, ar.pllcation, and main-
tenance of electrical equ pment used in the 
electrification and mechanization of farmsteads. 
219. ENGINEERING PROBLEMS IN 
LIVESTOCK MANAGEMENT. 
(3-0) Cr. 3. W. 
1 A student cannot count credit for both 134 and 334 
toward a degree. 
2 A student cannot count credit for both 154 and 254 
toward a degree. 
For Winter Quarter Farm Operation Program 
only. Space and equipment needs and arrange-
ments for livestock production. Environmental 
influence on animal performances and behavior. 
Materials handllng problems. 
•230. AGRICULTURAL ENGINEERING 
CONCEPTS I. 
(3-3) Cr. 4. F. 
Prerequisite: Credit or classification in Math. 
Ill and Phys. 221. 
Introduction to concepts of energy and mass 
flow. Analysis of the atmospheric environments. 
Aspects of agricultural hydrology. 
•231. AGRICULTURAL ENGINEERING 
CONCEPTS II. 
(3-3) Cr. 4. W. 
Prerequisite: 230, credit or classification in Phys. 
222. 
Basic concepts in crop storage and livestock 
production. Engineering analysis of the physical 
and thermal environment for animal and stored 
crops. Introduction to environmental control for 
animal and crop systems. 
•232. AGRICULTURAL ENGINEERING 
CONCEPTS Ill. 
(3-3) Cr. 4. S. 
Prerequisite: 230, credit or classification in 
Agron. 154A and Bot. 410. 
Considerations in soU and water utilization. Anal-
ysis of the elements of plant environment. Con-
cepts involved with crop production, including 
tillage, seeding, cultivation, and harvesting. 
254. METAL CONSTRUCTION AND 
MAINTENANCE.2 
(2-4) Cr. 3. F.W.S.SS. 
Selection and application of ferrous and non-
ferrous metals. Welding, cold-working, and hot-
working metal in agricultural construction and 
maintenance. 
255. AGRICULTURAL CONSTRUCTION 
MATERIALS AND PROCEDURES. 
(2-4) Cr. 3. F.W.S.SS. 
Selection of building materials and their appli-
cation to agricultural construction. 
• 259. MATERIALS AND PROCESSES. 
(0-6) Cr. 3. F. 
Prerequisite: Chern. 142. 
Properties and behavior of metallic and non-
metallic materials. Welding, metallurgy, and heat 
treatment of ferrous and nonferrous metals and 
alloys. 
• 301, 302, 303. SEMINAR. 
(1-0) Cr. R; Yr. 
Preparation, presentation, and discussion of pa-
pers on agricultural engineering subjects. 
306. SOIL AND WATER MANAGEMENT. 
(2-3) Cr. 3. F.S.SSI. 
E:ngineering aspects of soil and water conser-
vation for students In agriculture. Use of the 
level. Land description. Design, location, and 
construction of erosion control and drainage 
facilities. Field trips to problem areas. 
334. FARM MACHINERY AND POWER 
MANAGEMENT.' 
(3-3) Cr. 4. F.W.S. 
Mechanics and materials of farm machinery 
construction. Adjustment, selection, capacity, 
and cost of use of farm machinery. Transmission, 
measurement, and cost of use of farm power. 
344. SMALL POWER EQUIPMENT. 
(2-3)Cr. 3. F.S. 
Prerequisite: Junior classification. 
Operation, adjustment, and maintenance of small 
internal combustion engines and associated 
equipment. 
345. TRACTOR POWER. 
(2-3) Cr. 3. W. 
Prerequisite: 334. 
Construction, operation, adjustment, capacity, 
and care of tractors and Internal combustion 
engines. 
• 346. AGRICULTURAL TRACTOR POWER. 
(3-3) Cr. 4. S.SSI. 
Prerequisite: M.E. 321. 
Kinematics and dynamics of tractor power ap-
plication; draw bar, power take-off, and traction 
mechanisms. Thermodynamic principles and con-
struction of the Internal combustion engine, fuels 
and carburetion, ignition. Rating and testing of 
tractors. 
354. ADVANCED METAL CONSTRUCTION 
AND MAINTENANCE. 
(2-4) Cr. 3. F.W.S.SSI. 
Prerequisite: 254. 
Advanced techniques in metal construction and 
repair of agricultural equipment Including oxy-
acetylene and arc welding. 
359. MACHINE CONSTRUCTION. 
(2-4) Cr. 3. F.W.S.SSI. 
Oxyacetylene and electric welding. Chemical 
and metallurgical principles. Selection of equip-
ment and materials. 
364. FARM ELECTRICITY. 
(2-3) Cr. 3. F.W.S.SSII. 
Use of electricity in productive farm enterprises 
and in the Improvement of farm livings. Elec-
trical safety and protection. Motors, controls, 
and wiring for work simplification. 
366. CROP CONDITIONING AND HANDLING 
SYSTEMS 
(2-3) Cr. 3. F. 
Prerequisite: Junior classification. 
Principles, methods, and management practices 
in drying agricultural crops with emphasis on 
corn. Principles and selection of materials-hand-
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ling systems, Including augers, bucket elevators, 
and belt conveyors. 
371. WATER USE IN OUTDOOR RECREATION. 
(3.0) Cr. 3. W. 
Prerequisite: Junior classification. 
Recognition and definition of problem areas in 
outdoor recreation. Water sources, quantity and 
quality considerations, wastes disposal, irriga-
tion and drainage, mapping. 
•377. AGRICULTURAL STRUCTURES AND 
ENVIRONMENT. 
(3-3) Cr. 4. W. 
Prerequisite: 231, E.M. 324, classification In 
M.E. 321. 
Structural and environmental problems In ag-
ricultural buildings. Analysis of materials used 
In agricultural buildings. Design of light-framed 
structures. Environmental control in llvestock 
buildings, product storage, and plant production. 
•401, 402, 403. SEMINAR. 
( 1-0) Cr. R; Yr. -
Preparation, presentation, and discussion or pa-
pers on agricultural engineering subjects. 
411. AGRICULTURAL MACHINERY MAIN-
TENANCE AND ADJUSTMENT. 
(8-8) Cr. 4. Alt. SSJ, offered 1971. Three weeks. 
Prerequisite: Permission of Instructor. 
Operating principles, adjustment, and main-
tenance of tlllage, planting, fertlllzing, spraying, 
and harvesting equipment. 
412. ELECTRICITY IN FARMSTEAD 
MECHANIZATION. 
415. 
417. 
418. 
(8-8) Cr. 4. Alt. SSI, offered 1972. Three weeks. 
Prerequisite: Permission of Instructor. 
Planning the farmstead electrical systems for 
economy, work simplification, and safety. Char-
acteristics and application of motors and con-
trols to livestock and poultry production. Develop-
ment of demonstrations and Instructional 
materials for the teaching of mechanization of 
the farmstead. 
TEACHING AGRICULTURAL MECHANICS I. 
(2-2) Cr. 3. F.W.S. 
Prerequisite: 254, 255. 
Objectives and methods; equipment and man-
agement of the shor: organization of shop pro-
gram. Students wll plan and present demon-
strations of methods of teaching mechanical 
skllls. 
TEACHING AGRICULTURAL MECHANICS II. 
(3.0) cr: 3. s. orr-campus. 
Prerequisite: 415. 
Organization of Instructional units; selection of 
tools, equipment, supplies, and reference ma-
terials; development and organization offacllltles 
for instruction In high school and vocational-
technical programs. 
DEVELOPMENTS IN AGRICULTURAL 
MECHANICS. 
(1-2 or 2-4) Cr. 1 or 2. F.W.SS. Off-campus. 
Five weeks. 
Selection, principles of operation, application 
and maintenance of equipment and materials 
used ln mechanized agriculture and development 
of instructional units for vocational-technical 
programs. 
A. Small Gasoline Engines. 
B. Electric Motors. 
C. Controls for Automation in Agriculture. 
D. Electricity in Agriculture. 
E. Materials for Agricultural Structures. 
F. Tractor Engines. 
G. Hydraulics In Agriculture. 
H. Metal Construction. 
I. Agricultural Machinery. 
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419. ENVIRONMENTAL SYSTEMS FOR 
ANIMAL PRODUCTION. 
(3-0) Cr. 3. F.S.SSI. 
Prerequisite: Junior classification. 
Effects of thermal environment on animal per-
formance. Ventilation and insulation for animal 
housing. Functional planning of animal facllltles. 
Feed-processing systems. Economic considera-
tions of buildings and equipment. Not open to 
students having credit in A.E. 219. 
•424. HYDRAULIC DESIGN OF SOIL AND WATER 
CONTROL FACILITIES. 
(3-3) Cr. 4. W. 
Prerequisite: E.M. 378. 
Application of open-channel flow principles to 
the design of irrigation, drainage, and erosion 
control facUlties. Hydraulics of conduits, and 
stilling basins. Hydraulics of pumps. Spatially 
varied flow. Flow through porous media. 
•425. IRRIGATION AND DRAINAGE 
ENGINEERING. 
(2-3) Cr. 3. S. 
Prerequisite: 232, 424. 
Theory of subsurface drainage. Irrigation of field 
crops. Design of surface and sprinkler irrigation 
systems. Use of computers in solving soil and 
water conservation problems. 
•435. AGRICULTURAL MACHINERY DESIGN I. 
(0-3) Cr. 1. F. 
Prerequisite: Credit or classification In M.E. 
420. 
Creative approach to identification and analysis 
of agricultural machinery needs, critical evalu-
ation of proposed solutions. 
• 436. AGRICULTURAL MACHINERY DESIGN II. 
(2-6) Cr. 4. W. 
Prerequisite: 232, 435, credit or classification in 
M.E. 421. 
Design, development, and testing of farm ma-
chinery to meet the functional requirements of 
machines for tillage, seeding, cultivation and 
weed control, harvesting, crop processing, and 
farm power units. 
•437. POWER AND CONTROL HYDRAULICS. 
(2-2) Cr. 3. S. 
Prerequisite: E.M. 378. 
Significance of hydraulic fluid properties. Per-
formance parameters for fixed and variable dis-
placement pumps and motors. Analysis of 
pressure, flow, and directional control valves. 
Analysis and design of hydraulic systems for 
power and control functions. 
•461. ELECTRICAL ENERGY APPLICATIONS IN 
AGRICULTURE. 
(2-6) Cr. 4. F. 
Prerequisite: Credit or classlllcation in E.E. 445. 
Characteristics of motors and controls and ap-
plications to agricultural machines. Instrumen-
tation and techniques applied to agricultural 
production. 
• 464. CROP CONDITIONING AND STORAGE. 
(2-3) Cr. 3. fl. 
Prerequisite: Math. 321, M.E. 321. 
Mass and energy balances Involved in the con-
ditioning and storage of agricultural crops. Fans, 
motors, and circuits. Air distribution in ducts. 
In-storage, heated-air, and supplemental-heat 
drying. 
• 465. PROPERTIES AND PROCESSING OF 
AGRICULTURAL MATERIALS. 
(2-3) Cr. 3. S. 
Prerequisite: 231. 
Theory and practice involved in the handling of 
agricultural products. Rheological, thermal, and 
mechanical properties of products. Component 
and system design. 
*471. PRINCIPLES OF LIVESTOCK WASTE 
MANAGEMENT. 
(3-3) Cr. 4. S. 
Prerequisite: Chern. 231. 
Principles of chemistry, bacteriology, and engi-
neering applied to the collection, treatment, 
and disposal of animal wastes. 
•477. ADVANCED AGRICULTURAL STRUCTURES 
AND ENVIRONMENT. 
(2-4) Cr. 4. W. 
Prerequisite: 377, M.E. 426, C.E. 434. 
Analysis and design of light framed structures 
and environmental control systems for animal 
production, plant production, crop storage and 
processing of agricultural products. 
• 490. SPECIAL PROBLEMS. 
Cr. 1 to 5. 
H. Honors. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
•courses primarily for undergraduate engineering stu-
dents. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
624. 
626. 
531. 
EROSION AND SEDIMENT TRANSPORT. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Preregulslte: Math. 213 and one of the following: 
424, C.E. 571, Geol. 431, Agron. 677. 
Initiation of sediment motion and overland flow. 
Flow in alluvial channels and theory of trans-
port. SoU surface and channel stablllty; regime 
of channels. Application of dimensional anal-
ysis to erosion and scour problems. 
FREQUENCY DISTRIBUTIONS IN 
HYDROLOGIC DATA ANALYSIS. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: Stat. 401 or 447. 
Theory and use of log normal, WeibuU, and 
extreme value distributions. Application of com-
puter programs to fit selected hydrologic data. 
DESIGN CRITERIA FOR AGRICULTURAL 
STRUCTURES. 
(3-0) Cr. 3. F. 
Prerequisite: 377. 
Development of physical and environmental de-
sign criteria essential to buildings and related 
equipment used in the production of livestock and 
storage of crops. Research needs and techniques. 
632. ADVANCED SOIL AND WATER CONTROL 
ENGINEERING. 
(3-0) Cr. 3. W. 
Prerequisite: 424. 
Land and water resource development for ag-
riculture. Relationship of the engineer to re-
source development. Research and development 
in soU and water conservation engineering. 
633. AGRICULTURAL POWER AND MACHINERY. 
(3~) Cr. 3. S. 
Prerequisite: 346. 
Critical analysis of power and equipment for 
agricultural production with emphasis on func-
tlonal design requirements, and techniques for 
testing and evaluating performance. 
534. ADVANCED FARM ELECTRIFICATION. 
(3-0) Cr. 3. S. 
Prerequisite: 461. 
Critical analysis or electric power, heat, light, 
and controls in agricultural production with em-
phasis on functional design requirements; in-
strumentation methods and results. 
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590. SPECIAL TOPICS. 
Cr. 1 to 5. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. SoU and Water. 
T. Construction and Maintenance. 
COURSES FOR GRADUATE STUDENTS, major or minor 
637. SOIL DYNAMICS. 
(2-3) Cr. 3. Alt. W, offered 1972. 
Prerequisite: E.M. 324, 345; Agron. 577 or C.E. 
360. 
Analysis of the stress-strain relationship of soU 
under dynamic loads. Slip-sinkage relationship 
of tractive devices. The relationship between 
tillage energy and compactlve energy. 
638. HARVESTING MACHINES. 
(2-3) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 436, 533. 
Principles or cutting, gathering, threshing and 
separating or grains. Effects or maturity, crop 
condition, and environment on grain damage and 
harvesting efficiency. Analysis of harvesting de-
vices. 
661,662, 663. SEMINAR. 
(1-0) Cr. 1 each. Yr. 
Discussion or research problems, methods, pro-
cedures, and reports. • 
671. ADVANCED TOPICS IN WATER RESOURCES 
ENGINEERING. 
(C.E. 671) See Civil Engineering. 
699. RESEARCH. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. SoU and Water. 
AGRICULTURE 
F1oyd Andre, Ph. D., Dean of Agriculture 
Louis M. Thompson, Ph.D., Associate Dean 
Professor: James J. Wallace, B.S. 
Assistant Professor: Jack M. Alexander, M.S. 
Instructors: John C. Bode, M.S.; Roger J. Bruene, B.S.; Maynard G. Hogberg, B.S.; Ronald D. 
Kay, B.S.; George L. Palmer, M.S.; Neil H. Stadlman, B.S.; Dale W. Weber, M.S. 
Courses listed below are offered for undergraduate students ln all curricula of the Col-
lege of Agriculture. See also individual curricula in the section College of Agriculture. 
104. PRACTICAL WORK. 
A minimum of slx months' practical work ln the 
student's field of study is required for gradu-
ation. This requirement should be met before 
the beginning of the junior year. 
110. FARM OPERATION ORIENTATION. 
(1-0) Cr. R; F.W. 
290. SPECIAL PROBLEMS. 
Cr. 1 to 3. 
Prerequisite: Sophomore classification. 
Independent study for two-year farm operation 
students ln a speclflc area for which no course 
is available and ln an area not assigned to 
an existing department. Approved by the pro-
fessor in charge or the farm operation curriculum. 
450. FARM OPERATION. 
(3-4) Cr. 4. F.W.S.SS. 
Prerequisite: Econ. 330, junior classlDcatlon In 
College of Agriculture. 
Participation In the management and operation 
of an Iowa farm. The class Is responsible for 
the plans, records, and decisions of buying and 
selling of livestock, crops, and equipment. Trips 
to farms and markets. • 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3. 
Prerequisite: Junior classlftcaUon In the College 
of Agriculture. 
Independent study of a speclflc area for which 
no course Is available and In an area not ae-
signed to an existing department. The proposal 
by the student II subject to the approval of 
the associate dean or the head of the farm 
operation curriculum. 
499. SENIOR SEMINAR. 
Cr. 1. S. Satllfactory-FaU. 
Current topics of Importance In agriculture. Lec-
tures by College of Agriculture staff and vial· 
tors. 
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AGRONOMY 
John T. Pesek, Jr., Ph.D., Head of Department 
Professors: lrvlng C. Anderson, Ph. D.; Marvin A. Anderson, Ph.D.; Richard E. Atkins, Ph.~-; 
Charles A. Black, Ph.D.; John M. Bremner, Ph.D.; George M. Browning, Ph.D.; Elw1n 
R. Duncan, Ph.D.; Steve A. Eberhart, Ph.D.; Lloyd R. Frederick, Ph.D.; Kenneth J. Frey, Ph.D.; 
Detroy E. Green, Ph.D.; Arne! R. Hallauer, Ph.D.; John J. Hanway, Ph.D.; Don Kirkham, Ph.D.; 
Wllllam C. Moldenhauer, Ph.D.; Lowell H. Penny, Ph.D.; Peter A. Peterson, Ph.D.; William H. 
Pierre, Ph.D.; Frank F. Rlecken, Ph.D.; Joseph L. Robinson, Ph.D.; Wilbert A. Russell, Ph.D.; 
Frank W. Schaller, 'Ph.D.; Wayne H. Scholtes, Ph.D.; A. Duncan Scott, Ph.D.; Robert H. Shaw, 
Ph.D.; Richard M. Shlbles, Ph.D.; Wllllam D. Shrader, Ph.D.; Wlllls H. Skrdla, Ph.D.; David W. 
Stanlforth, Ph.D.; Joseph A. Strltzel, Ph.D.; Harvey E. Thompson, Ph.D.; Louis M. Thompson, 
Ph.D.; Regis D. Voss, Ph.D.; Walter F. Wedin, Ph.D.; Donald G. Woolley, Ph.D. 
Associate Professors: Minoru Amemiya, Ph. D.; Irving T. Carlson, Ph. D.; Raymond L. Clark, 
Ph.D.; Lloyd Dumenll, Ph.D.; John C. Eldredge, Ph.D.; Walter R. Fehr, Ph.D.; Thomas E. 
Fenton, Ph.D.; Charles D. Hutchcraft, Ph.D.; James L. Jarvis, Ph.D.; Frederick R. Troeh, Ph.D.; 
John R. Webb, Ph.D. 
Assistant Professors: W. Gale Biggs, Ph.D.; Cornelia J. deMooy, Ph.D.; AHred J. Englehorn, 
M.S.; J. Ronald George, Ph.D.; Clinton F. Hodges, Ph.D.; Oliver A. Knott, M.A.; James J. Mock, 
Ph.D.; Raymond P. Nicholson, B.S.; R. Brent Pearce, Ph.D.; John W. Schafer, Ph.D.; Harry C. 
Vaughan, M.S.; Douglas C. Yarger, Ph.D. 
Instructors: Richard E. Carlson, M.S.; George L. Palmer, M.S.; Charles L. Prior, M.S. 
Undergraduate Study 
For undergraduate curriculum in agronomy, see College of Agriculture, Curricula. 
Students electing agronomy as a major will prepare themselves for positions in agricultural 
industries, businesses, and government. Graduates accept positions in the seed, fertilizer, and 
chemical industries as agronomists, production managers, and sales and promotion personnel. 
State and federal agencies employ agronomists as extension specialists, county extension 
directors, soil scientists, soil conservationists, and food and drug inspectors. Land appraisal, 
farm management, turfgrass management, and farming are additional areas of work open to 
agronomists. Students who are reasonably certain of going on to graduate school should elect 
a soil science, crop science, or cllmatology minor. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in crop production and physiology, plant breeding, soil physics, soil chemistry, soil 
fertlllty, soU microbiology and biochemistry, soU morphology and genesis, soil management and 
agricultural cllmatology. Minor work is provided for students taking major work in other de-
pal!tments. A nonthesls option ls avallable for the master's degree. 
Prerequisite to major graduate work in crop science and soil science ls completion of an 
undergraduate curriculum substantially equivalent to that recommended for pregraduate train-
log ln the agronomy curriculum at this institution. The foreign-language requirement, if any, 
for the M.S. and Ph. D. degrees is established on an individual basis by the program-of-study 
committee appointed to guide the work of the student. 
Open to graduate students for minor credit only: 315, 354, 364, 406, 415, 417, 424, 444A, 
444B,453,457,473,483,485. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN AGRONOMY. 
(l-0) Cr. R; F. 
Opportunities, challenges, and scope of agron-
omy. Asslstance ln career planning. 
114. PRINCIPLES OF CROP PRODUCTION. 
A: (2-3 to 8) Cr. 4. F.W.S. 
B: (3-0) Cr. 3. W. For students in winter quarter 
farm operation program only. 
Introductory principles of plant-soil-climate re-
lationships ln crop production. 
154. FUNDAMENTALS OF SOIL SCIENCE. 
A: (2-3 to 6 arr.) Cr. 4. F.W.S.SSI. 
Prerequisite: A: Chem. 141 or 147. 
B: (~0) Cr. 3. For students In winter quarter 
lami operation pro~m only. 
Introduction to physical, chemical, and biologi-
cal properties of sons, their formation, classi-
fication, and distribution. Rural and urban use. 
206. INTRODUCTION TO METEOROLOGY. 
(Mteor. 206) (~)Cr. 3. F.W.S. 
Introduction to basic meteorological processes. 
The general circulation, solar ana terrestial radi-
ation, fronts, cyclones and anticyclones, weather 
maps, and forecasting. 
212. GRAIN AND FORAGE CROPS. 
(~2) Cr. 4. F.W.S. 
Prerequisite: 114. 
Crop-plant characteristics, adaptation, and qual-
ity with major emphasis on the production and 
management of corn, soybean_!'l1 small grains, 
and forage crops common to Midwest agricul-
ture. 
244. SOIL FERTILITY AND CROP MANAGEMENT. 
Cr. 3. S. 
Prerequisite: 114A, 154A. Open only to two-
year Farm Operation students. 
Integrating soU fertillty and crop management 
principles and practices into profitable land-
use programs. Characteristics and use of fer-
tilizers and agricultural chemicals in crop pro-
duction. 
310. AGRONOMY SEMINAR. ( 1-0) Cr. 1. F.S. 
Prerequisite: 206, 315, 354, Stat. 101. 
Interpretation of research data relating to soU-
plant and soU-plant-climate relationships. 
314. TURFGRASS MANAGEMENT. 
(Hort. 314) See Horticulture. 
315. CROP GROWTH AND CULTURE. 
(4-0) Cr. 4. F.W.S.Alt. SSI, offered 1972. 
Prerequisite: 114, Bioi. 101, Chem. 231 recom-
mended. 
Physiological aspects of crop growth; application 
to cultural practices. 
338. SEED TECHNOLOGY. 
(Bot. 338) See Botany. 
354. SOIL FERTILITY. 
(3-3) Cr. 4. F.W.S.SSII. 
Prerequisite: 154, 12 credits or chemistry. Fred-
erick. 
Chemical, biological, and physical properties of 
soils in relation to plant growth and develop-
ment. Nutrient behavior in the soil. Fertlllty 
evaluation. Principles guiding use of lime, ma-
nure, and fertlllzers. 
357. FOREST SOILS. (For. 357) (4-3) Cr. 5. W. 
Prerequlslte: Chem. 231. 
Formation, classlflcation, and occurrence of solls. 
Physical, chemical, and biological soli factors 
affecting forest growth. 
364. SOIL RESOURCE CONSERVATION. 
(2-3) Cr. 3. F.S. 
Prerequisite: 154 or 357. 
Relation of soil properties and land morphology 
to erosion. Principles and methods of conserving 
soli. Preparation of a land-use plan. Out-of-town 
field trips. 
400. AGRICULTURAL TRAVEL COURSE. 
Cr. 4. 881. 
Prerequisite: Junior or senior classification, per-
mission of Instructor. 
A: American Tour, offered 1973. 
B: European Tour, offered 1972. 
Students taking this course will also be required 
to register for An. S. 400 for 4 credits. Tour 
and study of production methods In major crop 
and livestock regions of the United States and 
other countries. Influence of climate, soli, topog-
Agronomy 281 
raphy, markets, and other factors on livestock 
and crop production. 
406. CLIMATES OF THE CONTINENTS. (Mteor. 406) (3-0) Cr. 3. W. 
Pret:e<~uislte: Senior classlflcatlon. 
World climatology and factors controlling it. 
Climatic analogues as a means of comparing 
climates. The climates of different continents. 
409. CROP PROTECTION. 
(3.0) Cr. 3. W. 
Prerequisite: Junior classification and 5 credits 
In biology. 
Practices related to the biological, chemical. 
and cultural control of weeds, insects, and plant 
diseases, with particular emphasis on the use 
and principles underlying the herbicide and pesti-
cide technologies. 
411. CROP SCIENCE SEMINAR. 
(1-0) Cr. 1. W.S. 
Prerequisite: Senior claaslftcatlon. 
Interpretation and presentation of research data 
relating to crop science. 
413. TURFGRASS SCIENCE. 
(Hort. 413) See Horticulture. 
415. WORLD CROPS: ADAPTATION AND 
DISTRmUTION. 
~eO) Cr. 3. F. Alt. 881, oft'ered 1973. 
requisite: 114, Bioi. 101. 
Origin and adaptation of crop plants. Influence 
of environmental factors on distribution and 
production of cereal. oll, fiber, sugar, and other 
crops. 
417. PRINCIPLES OF CROP PRODUCTION AND 
MANAGEMENT. 
(~) Cr. 3. A: Alt. SSI, otrered 1972, Three 
weeks. B: S, otrered on request. 
Prerequisite: Graduate classlflcatlon. For those 
students not majoring ln agronomy. 
Application of principles of crop science and 
current research Information ln the solution of 
crop production problems. 
424. PRINCIPLES OF PLANT BREEDING I. 
(3-0) Cr. 3. F.S. 
Prerequisite: 415 or SUi; Gen. 301. 
Basic principles used ln improvement of field 
crops. Pure line, mass selection, and multl-llne 
concepts; hybrldlzatlon, pedigree and bulk sys-
tems, backcrossing, inbreeding, and other breed-
ing procedures in relation to self- and cross-
fertUlzlng species. 
434. FORAGES AND PASTURE: RESOURCE AND 
DEVELOPMENT. 
(3-0) Cr. 3. F. 
Prerequlalte: Agron. 212 or 316; An.S. 114. 
Wedin. 
Forage and pasture management in Iowa, U.S., 
and world. SoU-plant-animal relationships. Role 
of ruminants as forage converters ln temperate 
and tropical regions. Economic considerations. 
438. SEED BIOLOGY. 
(Bot. 438) See Botany. 
444. SOIL AND CROP MANAGEMENT. 
A: SoU Management (2.0) Cr. 2. F.W.S.SSI. 
Prerequlalte: 364. Stribel. 
B: Crop Management (2-0) Cr. 2. 
(4.0) Cr. 4. P.W.S.SSI. 
Prerequlalte: 212 or 316. WooUey. 
Integrating the principles of agronomic science 
wlth soU and crop management systems and 
practices. Basic plant-soU-climate relationships 
are used in solving field problems with emphasis 
on achieving optimum land use and efficient 
crop production. 
While the courses can be taken as single, Inde-
pendent units, it la recommended that they be 
taken jointly. 
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461. SOIL SCIENCE SEMINAR. 
(1.0) Cr. 1. F.W. 
Prerequisite: Senior classlftcatlon. 
Interpretation and presentation of research data 
relating to soil science. 
462. SOIL FERTILITY AND FERTILIZERS. 
(3.0) Cr. 3. S. 011'-ams»us. 
Prerequisite: 364 ana gmduate classlftcatlon. 
Strltzel. 
For graduate students notmajorlnginagronomy. 
Effects of soU and applied nutrients on plant· 
soU-cllmate relationships. Management consid-
erations relative to fertilizer sources, time, and 
methods of appllcation for major crops. 
453. FERTILIZERS. 
(3.0) Cr. 3. F.W. 
Prerequisite: 354. Strltzel. 
Types, properties, and production of fertllizers·f 
cllolce and use of fertilizer ln relation to sol 
properties, environmental conditions, crop re-
quirements, and economic factors. 
457. SOIL CHEMISTRY AND PHYSICS. 
(3-3 or 3-0) Cr. 3 or 4. W. 
Prerequlsltle: 354. 
Chemical, physical, and mineralogical proper-
ties of soils. Influence of particle size on soli 
properties. A study of the colloidal system and 
the movement of materials In soils. 
473. SOIL GENESIS AND SURVEY. 
(2·6) Cr. 6. F.S. 
Prerequisite: 154 or 357. 
Development, characteristics, and Identification 
of soils; study of soU proflles and surfaces; re-
mote sensing; theory and practice of soil map-
ping; interpretation and utilization of soli survey 
information; two 2-day field trips. 
483. WORLD SOIL RESOURCES. 
(2-0) Cr. 2. Alt. W, offered 1973. 
Prerequisite: Chem. 141 or 147; Junior or senior 
classlfica tlon. 
Properties of soils; world soU geography; present 
and potential !roductivity of soils in various 
continents, an factors Influencing their utlll-
zatlon. 
485. AGRO-MICROBIOLOGY. (Bact. 485) (3-3 or 6) Cr. 4 or 5. F.S. 
Prerequisite: 154, Bact. 300. Frederick. 
Role of microorganisms In soU-plant environ-
ment. Carbon, nitrogen, and mineral transforma-
tions. Ecological relationships. Appllcatlons to 
fertlllty, Inoculation, pesticides, pollution control, 
and feed storage. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Open to quallfled students, after consultation 
with professor in special area of interest. Se-
lected studies In crops1 sons, or climatology 
according to needs ana Interests of student. 
For foreign students, an analysis of. soU, cli-
matic, and crop-production resources of the stu-
dent's home country Is suggested. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
600. ORIENTATION SEMINAR. (1-0) Cr. 1. F. 
Prerequisite: Graduate classification In agrono-
my, and from forelg11 country. Pesek and staff. 
An Introduction to Iowa and U.S. agriculture 
for international scholars. Field trips when pos-
sible. Departmental role ln the functioning of 
research, teaching, and extension In fulfllllng 
the charge given the land-grant university. 
505. MICROCLIMATOLOGY. (Mteor. 505) (3-0) Cr. 3. 8. 
Prerequisite: 208, or graduate classification. 
Shaw. 
The heat exchange near the ground. Relation 
of topography and plant cover to the micro-
climate. Modification of mlcro-cllmate by agri-
cultural operations. 
508. METHODS IN CLIMATOLOGY. 
(Mteor. 508) (3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 506, Stat. 448. Shaw. 
Physical and statistical processes In the study 
of the climate and the analysts or agro-cllmatic 
data. 
614. ADAPrATION AND ECOLOGY OF 
WORLD CROPS. 
(3-0) Cr. 3. F. 
Prerequlslte: 114, Bot. 310, Gen. 301, senior 
classlftcatlon. 
Principles and concepts of origin, evolution, adap-
tation and ecology of world crops. Genetic and 
physiologic aspects of plant response to environ-
ment. Distribution of world crops on a climate 
basis. 
518. ADVANCED CROP PRODUCTION. 
(3-0) Cr. 3. W. 
Prerequisite: 316 or 444. Woolley. 
Basic concepts In plant-soU-climate relationships 
with emphasis on recent advances In crop cul-
ture and management. 
524. PRINCIPLES OF PLANT BREEDING II. 
(3-0) Cr. 3. W. 
Prerequisite: 424, Bot. 407. Atkins. 
Appllcatlon of genetic principles to improve-
ment or field crops. Topics covered Include in-
terspecific and intergenerlc hybridization, in-
duced polyploidy, induced mutations, sterlllty 
mechanisms, character Inheritance and specific 
breeding considerations related to a spectrum of 
crop species. 
534. PASTURE AND FORAGE RESEARCH 
METHODS. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: Stat. 401 and Agron. 434, or per-
mission of Instructor. Wedin. 
Research methods for pasture and forage lntake-
quallty assessment in studies either dependent 
or independent of animal effects. Adaptation 
of methods to developing grassland situations. 
Analyses and Interpretations of pasture and 
forage research results, with considerations of 
forage economics. 
553. SOIL-PLANT RELATIONSHIPS. 
(3-0) Cr. 3. F. 
Prerequisite: 354. Black. 
Composition and properties of soils In relation 
to the nutrition and growth of plants. 
558. LABORATORY METHODS OF SOILS 
INVESTIGATIONS. 
(0-4 to 8) Cr. 2 to 3. A: Alt. S, offered 1972; 
8: F.; C: W. 
Prereg_ulslte: A: 485. Bremner, Frederick; B: 
354, Chem. 211. Black; C: 577. Kirkham. 
A: Soil Microbiology and Biochemistry. 
B: SoU Chemistry. 
C: SoU Physics. 
661. IRRIGATION AGRICULTURE. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 354. Troeh. 
Properties of soils in relation to irrigation; use 
and quality of irrigation water; reclamation of 
saline and sodic soils; soil-plant-water relation-
ships; management of irrigated cropland; irri-
gation in humid regions. 
565. ADVANCED SOIL MANAGEMENT 
AND CONSERVATION. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 364, 473, A.E. 306. Shrader. 
Fundamental principles involved in the manage-
ment, improvement, and conservation of soils. 
575. SOIL MORPHOLOGY, GENESIS, AND 
CLASSIFICATION. 
(3-0) Cr. 3. W. 
Prerequisite: 4 73, 553. Fenton. 
Morphology and formation of soils, systems of 
classification, and geographical distribution of 
soils. 
577. SOIL PHYSICS. 
(3-0) Cr. 3. F. 
Prerequisite: 354, Math. 112 recommended. 
Kirkham. 
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Relation of physical properties of soils to plant 
growth. Particle-size distribution, soil structure, 
clay minerals, soil moisture, rheological prop-
erties, and soil temperature. 
585. SOIL MICROBIOLOGY AND 
BIOCHEMISTRY. 
(Bact. 585) (3-0) Cr. 3. W. 
Prerequisite: 486. Frederick. 
Nature of the microbiological population of the 
soil; activities of soil microorganisms, interac-
tions between soil population and soil properties 
and plant growth; interpretation of biological 
data. 
590. SPECIAL TOPICS. 
Cr. arr. 
Prerequlalte: Fifteen credits in agronomy. 
Literature reviews and conferences on selected 
topics In crops, soils, or climatology according 
to needs and Interest of student. For foreign 
students, an analysis of soli, climatic, and crop 
production resources of the student's home coun-
try is suggested. 
COURSES FOR GRADUATE STUDENTS, major or minor 
600. SEMINAR. 
(1-0) Cr. 1. F.W.S. 
Reports and discussions of recent literature and 
current investigations. 
A. Crops. Carlson, Fehr, Hallauer. 
B. Soils. Black. 
C. Soil-Plant-Climate. Shaw. 
609. AGRICULTURAL CLIMATOLOGY. (0-1) Cr. 1. F.W.S.SS. Shaw. 
Consultation with Instructor, special problems, 
and;or reports on reading assigned in consulta-
tions with the instructor. 
615. ENVIRONMENTAL CROP PHYSIOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: Fundamental background in plant 
physiology and crop science. Shlbles. 
The plant-environment interaction in relation 
to growth and production of crop communities. 
620. COLLOQUIUM IN CROP PHYSIOLOGY. 
(0-2) Cr. 1. W. 
Prerequisite: Graduate classification and per-
mission of instructor. Anderson, George, Pearce, 
Shlbles, Wedin, Woolley. 
Presentation of papers and informal discussion 
of selected llterature topics in crop physiology. 
623. CYTOGENETICS IN PLANT BREEDING. 
( 3-0) Cr. 3. F. 
Prerequisite: 524, Gen. 401, Bot. 605. Peter-
son. 
Cytogenetics in plant breeding. Topics include 
chromosome recombination, principles of chromo-
some palrlng, distribution of genetic materials, 
aberrations, polyploid&, genome relations, aneu-
ploid&, nullisomic analysis, and interspecific hy-
brids. 
624. ADVANCED PLANT BREEDING I. 
(3-0) Cr. 3. W. 
Prerequisite: 524, Gen. 630. Russell. 
Types of gene action In plant breeding. Topics 
include heritability, inbreeding depression and 
heterosis, development and evaluation of paren-
tal materials, prediction of hybrid performance1 procedures and problems in testing for general 
and specific combining ablllty, factors limiting 
efficiency of selection and testing. 
625. ADVANCED PLANT BREEDING II. 
(3-0) Cr. 3. S. 
Prerequl&ite: 524, 624, Gen. 630. Frey. 
Relation of population structure to plant breed-
ing. Topics include breeding systems; relation 
of population structure to inducing varlablllty 
and to selection procedures; theory of pure lines, 
synthetics, and multi-llne varieties; importance 
of genetic shifts and homeostasis In plant breed-
ing. 
655. ADVANCED SOIL FERTILITY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 553. Black. 
Evaluation of soil fertlllty and fertillzera; theory 
and appllcationa. 
657. SOIL CHEMISTRY. 
(2-0) Cr. 2. Alt. S, offered 1973. 
Prerequisite: 553, Chem. 494 or equivalent. Scott. 
Chemical and mineralogical properties of soU 
colloids. Ion exchange and soU reaction. 
675. ADVANCED SOIL GENESIS AND 
CLASSIFICATION. 
(0-2) Cr. 2. Alt. S, offered 1972. 
Prerequisite: 575. Rlecken. 
Processes, reactionsf and theories In soil forma-
tion; principles of sol classification. 
677. ADVANCED SOIL PHYSICS. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 577, Math. 112, Math. 313 recom-
mended. Kirkham. 
The flow and distribution of water, gas, and 
heat In solla. Physical principles and applications. 
685. ADVANCED SOIL BIOCHEMISTRY. (3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 585. Bremner. 
Nature of soli organic matter, and biochemical 
transformations brought about by soli micro-
organisms. 
699. RESEARCH. 
A. Agricultural Cllmatology. 
B. Crop Production and Physiology. 
C. Plant Breeding and Cytogenetics. 
D. SoU Chemlatry. 
E. Soli Fertlllty. 
F. Soli Management. 
G. Soli Microbiology and Biochemistry (Bact. 
699) 
H. Soli Morphology and Genesis. 
I. SoU Physics. 
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AIR FORCE AEROSPACE STUDIES 
Col. Ronald L. Brumbaugh, B.S., Head of Department 
Assistant Professors: Capt. John B. Larkins III, M.B.A.; Maj. Elmer G. Nelson, Jr., B.A.; Maj. 
Franklin E. Willis, M.A. 
Undergraduate Study 
The objective of Air Force Aerospace Studies is to provide officers commissioned as second 
lieutenants who are interested in careers in the Air Force. 
The curriculum is divided into two two-year phases, the general military course (GMC) 
and the professional officer course (POC). Students may elect to substitute a 6-week field train-
ing period at an Air Force base for the GMC portion of the curriculum. Completion of the 
general mllitary course either on campus or in the 6-week field training is a prerequisite for 
entry into the professional officers course. Cadets who complete the on-campus GMC classes 
are required to attend a 4-week field training period if they elect to enroll in the POC. 
Cadets enrolling in the professional officer course must meet certain mental, physical, 
and moral standards. Qualified cadets may elect classification as flight candidates and receive 
Oight instruction during their final year in the POC. Upon enrollment in the POC, all cadets 
are required to complete a contractual agreement with the Air Force, which obligates them to 
four years of active duty as an officer in the United States Air Force if in a nonflying category 
and six years if a pilot or navigator. Uniforms and texts are supplied to the cadets, and those 
in the POC recleve a monthly subsistence allowance. 
In addition, all cadets enrolled in the full four-year program may compete for an Air Force 
college scholarship which covers full tuition and fees plus a book allowance, and the monthly 
subsistence normally paid to POC cadets only. Cadets who have not completed or enrolled in 
the on-campus G MC classes are not eligible for the scholarship. 
Additional information concerning Air Force Officer Education may be obtained from the 
Professor of Aerospace Studies, Iowa State University. Also see Officer Education, this catalog. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
141, 142, 143, 241, 242, 243. WORLD MILITARY 
SYSTEMS. 
(1-0) Cr. I each. Yr. 
Functions or u.s. mllltary forces; defense or-
ganization and policy making; pollcles and strat-
egies of Soviet Union and Communist China, 
and U.S. defense alllances. 
141A, 142A, 143A, 241A, 242A, 243A. CORPS 
TRAINING. 
(0-1) Cr. R each. Yr. 
Initial mWtary tralnlng related to wearlng the 
uniform, engaging ln mllltary customs and cour-
tesies, participating in mUltary ceremonies, giv-
Ing mUltary commands and Instruction, correct-
Ing and evaluating such skUls, and leamlng 
the responslbUlty of an Air Force officer. 
341, 342, 343. GROWTH AND DEVELOPMENT 
OF AEROSPACE POWER. 
~)Cr. 3eacll. Yr. 
requlslte: 243 or equivalent. 
Aerospace power, astronautics, and space op-
erations; probable developments in manned air-
craft and space operations. Development of 
communication skills needed by junior officers. 
341A,342A,343A,441A,442A,443A.CORPS 
TRAINING. 
(0-1) Cr. R each. Yr. 
Advanced leadership training pertaining to 
Clanning, organizing, supervising, conducting, nspectlng, and evaluating military activities; 
preparing and presenting briefings and other 
communications; providing counsel, guidance, 
information, and other services which increase 
the understanding, motivation, and performance 
of other cadets. 
401. PRIMARY GROUND SCHOOL. 
(3-0) Cr. 3. F. 
Prerequisite: 343 or equivalent. 
Theory of flight; Federal Aviation regulations; 
aviation meteorology; aerial navigation; fllght 
computers; radio communications. 
441, 442,443. THE PROFESSIONAL OFFICER. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 343. 
Professionallsm, leadership, and management, 
lncludlng the meanll)g of professionalism, pro-
fessional responsiblllties, the military justice sys-
tem, leadership theory, functions, and practices, 
management principles and functions, problem 
solvlng, and management tools, practices and 
controls. 
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ANIMAL SCIENCE 
L.N. Hazel, Ph.D., Head of Department 
Professors: Stanley L. Balloun, Ph.D.; Rex Beresford, B.S.A. (Emeritus); Wise Burroughs, Ph.D.; 
Charles C. Culbertson, M.S.; Robert C. deBaca, Ph.D.; Leonard Z. Eggleton, M.S.; Solon A. 
Ewing, Ph.D.; C. Frederick Foreman, Ph.D.; Albert E. Freeman, Ph.D.; Darrel E. Gall, Ph.D.; 
John B. Herrick, D.V.M.; Norman L. Jacobson, Ph.D.; H.H. Klldee, D.Agr., D.Sci.; Edwin A. 
Kline, Ph.D.; William F. LaGrange, M.S.; Chester D. Lee, D.V.M., M.S.; Jay L. Lush, Ph.D., 
D.Agr.; William W. Marion, Ph.D.; Robert M. Melampy, Ph.D.; Arne W. Nordskog, Ph.D.; Arthur 
R. Porter, M.S.; H.L. Self, Ph.D.; Phineas S. Shearer, M.S.; John A. Sims, Ph.D.; Vaughn C. 
Speer, Ph.D.; Donald E. Voelker, M.S.; William G. Zmolek, M.S. 
Associate Professors: Lloyd L. Anderson, Ph.D.; L.L. Christian, Ph.D.; Emmitt H. Haynes, 
Ph.D.; James J. Kiser, M.S.; A. Dare McGilliard, Ph.D.; Wllliam J. Owings, Ph.D.; Frederick C. 
Parrish, Jr., Ph.D.; Elvin Quaife, B.S.; Robert E. Rust, M.S.; Maynard L. Spear, D.V.M.; Emmett 
J. Stevermer, Ph.D.; Marvin H. Stromer, Ph.D.; David G. Topel, Ph.D.; Allen H. Trenkle, Ph.D.; 
Richard L. Vetter, Ph.D.; Donald R. Warner, Ph.D.; Thomas W. Wickersham, M.S.; Richard L. 
Willham, Ph.D.; Jerry W. Young, Ph.D.; Dean R. Zimmerman, Ph.D. 
Assistant Professors: Donald Beitz, Ph.D.; Paul 0. Brackelsberg, Ph.D.; George Brant, Ph.D.; 
Les G. Classick, D.V.M., M.S.; Basil R. Eastwood, M.S.; Richard C. Ewan, Ph.D.; Mitchell R. 
Geasler, Ph.D.; Harold H. Hodson, Ph.D.; M. Peter Hoffman, Ph.D.; Marshall H. Jurgens, Ph.D., 
D. Kent Nelson, Ph.D.; John B. Peters, Ph.D.; David G. Siers, Ph.D.; William W. Wunder, Ph.D. 
Instructors: James L. Bergkamp, B.S.; James N. Glenn, B.S.; David B. Williams, M.S. 
Undergraduate Study 
For undergraduate curricula in animal science and dairy science, see College of Agricul-
ture, Curricula. 
The department offers the degrees Bachelor of Science in animal science, Bachelor of 
Science in dairy science, and complementary work toward admission to schools of law, med-
icine, and veterinary medicine in either curricula. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy in 
animal breeding, animal nutrition, meat science, muscle biology, nutritional physiology, physiol-
ogy of reproduction, poultry breeding, poultry nutrition, and poultry products technology. Minor 
work is offered in these areas to students taking major work in other departments. For stu-
dents desiring more general training than in the above specialized areas, the degree Master 
of Science is offered in animal production. In this program additional course work may be 
substituted for a thesis. 
A strong undergraduate program is required for those students interested in graduate 
study. FUndamental training in biology, chemistry, mathematics, and statistics is prerequisite 
to a satisfactory graduate program. Graduate programs in animal science include supporting 
work in areas such as agronomy, anatomy, bacteriology, biochemistry, chemistry, economics, 
food technology, genetics, physiology, and statistics. Not infrequently, students choose graduate 
programs involving a joint major with one of these areas. 
There is no foreign language requirement for the degree Master of Science. The foreign 
language requirement for the degree Doctor of Philosophy may be met by (a) obtaining a score 
of 460 or greater on the Educational Testing Service foreign language examination, or (b) 
passing one academic year of one foreign language (taken either as an undergraduate or grad-
uate student) with a grade of C or better. In exceptional cases, the graduate committee may 
recommend that the requirements be changed to meet the needs of the individual candidate. 
Open to graduate students for minor credit only: 318, 319, 350, 351, 420, 423, 425, 427, 
429, 431, 434, 436, 437, 470. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN ANIMAL SCIENCE. 
( 1-0) Cr. R; F.W.S. 
Survey of animal science field. 
114. ANIMAL PRODUCTION. 
(3-4) Cr. 5. F.W.S. 
Basic elements of the comrarative characteris-
tics and bodily functions o farm animals, their 
place in animal agriculture, and the production, 
evaluation, and marketing of their products. 
Includes cattle for meat and milk, horses, sheep, 
swine and poultry. Field trips. 
115. LIGHT HORSES AND PONIES. 
(2-2) Cr. 3. F.W. 
Breeds of horses and ponies for work and plea-
sure. Selecting, Judging, breeding, feeding, care, 
management, and marketing. 
170. MEAT AND MEAT PROCESSING. 
(2-2) Cr. 3. F.W.S. 
Prerequisite: 114 or F.&N. 107. 
Composition of meat and its nutritive value. 
Selection, grading, identifying, curing, and freez-
Ing meats. 
218. FEEDS AND FEEDING. 
(3-2) Cr. 4. W. 
Prerequisite: 114. 
Practical feeding and management of hogs, beef 
and dairy cattle, and sheep. Not accepted for 
credit for animal and dairy science degrees. 
A student may not count credit for both 2 18 
and 319 toward a degree. 
225. ANIMALS IN THE AMERICAN ECONOMY. 
(3-2) Cr. 4. F. W.S. 
The origin, development, and contribution of 
distinct animal types. Adapting animals to the 
changing needs of society. 
271. MEAT ANIMAL EVALUATION. 
(2-2) Cr. 3. F. W.S. 
Prerequisite: 1 70, Chern. 231 , sophomore stand-
ing. 
Evaluation of meat animals, emphasizing growth 
and development and body composition. Grades 
and grading of meat. 
301. POULTRY SCIENCE TECHNIQUES. (1-3) Cr. 2. F. 
Prerequisite: 114. 
A laboratory course designed to supplement 
114. Selection of breeding and laying stock, 
grading of eggs, premortem and postmortem 
grading of poultry, study of internal organs 
and their functions. Trips to nearby poultry 
farms. 
305. LIVESTOCK JUDGING. 
(0.6) Cr. 3. F.S. 
Prerequisite: 271, 115 recommended. Warner. 
Beef cattle, hogs, sheep, and horses. 
315. LIGHT HORSE HUSBANDRY. 
(1-4) Cr. 3. F.S.SSI. 
Prerequisite: 115. Kiser. 
Feeding, breeding, selection, care, handling, 
training, and marketing of light horses and po-
nies. English and Western equitation. Field trips. 
318. FUNDAMENTALS OF NUTRITION. 
(4-0) Cr. 4. F.W.S.SSI. 
Prerequisite: Organic chemistry, junior stand-
Ing. Physiology recommended. Haynes, Young. 
Digestion and metabolism ofcarboh~drates, fats, 
proteins, minerals, and vitamins. Measures of 
energy. 
319. APPLIED ANIMAL NUTRITION. 
(3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 318. Foreman, Jurgens, Zimmer-
man. 
Essential nutritive requirements of livestock and 
poultry, sources and composition of nutrients, 
replacement value or feeds in rations, identifi-
cation oflngredients, ration formulation, and feed-
ing recommendations. 
A student may not count credit for both 2 18 
and 319 toward a degree. 
335. DAIRY CATTLE SELECTION. 
(0-6) Cr. 2. S. 
Prerequisite: Sophomore standing. Wunder. 
Selection of breeding animals for dairy herds. 
Comparative terminology, decision making, and 
presentation of oral reasons. Trips to dairy 
cattle farms. 
350. PRINCIPLES OF ANIMAL BREEDING. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: Gen. 301 or 350;Stat. 101. Wunder. 
The genetic and environmental bases of animal 
differences. Performance testing, selection, and 
mating systems. 
351. APPLIED ANIMAL BREEDING. 
(2-2) Cr. 3. F.W.S.SSII. 
Prerequisite: 350. Sims. 
Application of quantitative genetic principles 
in evaluating seedstock. Methods of measuring 
and analyzing economic traits. Simulated breed-
ing herd and flock selection. 
370. MEAT MERCHANDISING AND MARKETING. (3-3) Cr. 4. F.S. 
Prerequisite: 271. Kline. 
Effect of nutrition, breeding, and management 
on qualitative and quantitative aspects of meat 
production. Meat merchandising and marketing 
practices. Field trips. 
400. AGRICULTURAL TRAVEL COURSE. 
Cr. 4. SS. 
Prerequisite: Junior classification and or per-
mission of instructor. 
A. American Tour, offered 1973. 
B. European Tour, offered 1972. 
Students taking this course will also be required 
to register for Agron. 400 for 4 credits. Tour 
and study of production methods in major live-
stock and crop regions of the United States 
and other countries. Influence of climate, soil, 
topography, markets, and other factors on live-
stock and crops produced. Livestock manage-
ment and crop production practices. 
418. ANIMAL NUTRITION I. 
(3-0) Cr. 3. F. 
For students in veterinary medicine only. 
Nutrition requirements for maintenance,growth, 
fattening, reproduction, and lactation of ruminant 
and nonruminant animals, including small ani-
mals. 
419. ANIMAL NUTRITION II. 
(2-2) Cr. 3. W. 
Prerequisite: 418. 
Essential nutrient requirements of livestock and 
poultry. Sources and composition of nutrients; 
ration formulation and feeding practices. 
420. POULTRY NUTRITION. 
(3-2) Cr. 4. F. 
Prerequisite: 318. Balloun. 
Theoretical and practical aspects of poultry nu-
trition. Ration formulation, mixing, and feeding 
tests. Feeding programs and requirements at 
different ages. 
423. POULTRY PRODUCTION. 
(3-0) Cr. 3. W.S. 
Prerequisite: Junior or senior standlngorprevet. 
Practical feeding and management of chicken and 
turkey flocks. Operational study of commercial 
farms, including production and marketing prac-
tices. 
425. PORK PRODUCTION. 
(3-0) Cr. 3. F.W.S.Alt. SSI, offered 1972. 
Prerequisite: 319, 350; 351 recommended. 
Christian. 
Life-cycle swine production. 
427. BEEF PRODUCTION. 
(4-0) Cr. 4. F.W.S.Alt. SSI, offered 1973. 
Prerequisite: 319, 350; 351 recommended. 
Brackelsberg. 
The beef industry from conception to consump-
tion. Cow-calf and feedlot operations. 
429. SHEEP PRODUCTION. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 319, 350; 351 recommended. War-
ner. 
Calendarlzed farm flock program. Programs for 
feeder lambs. Wool. 
431. ANIMAL REPRODUCTION I. 
(4-0) Cr. 4. F.W.S. 
Prerequisite: V.Phys. 264 or equlvalent.Mel-
ampy. 
Comparative anatomy. physiology. and endocrin-
ology of animal reproduction. 
434. MILK PRODUCTION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 319, 350. Foreman. 
Economics of milk production. FacUlties, feeding, 
management of the milking herd. Raising re-
placements. 
436. DAIRY PROBLEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 350, 434. Porter. 
Seminar and discussion of current problems for 
the dairyman. 
437. MILK SECRETION. 
(3-0) Cr. 3. F. 
Prerequisite: 318 or permission of Instructor. 
Jacobson. 
Development, structure, and functional processes 
of the mammary gland. Nutritional relationships. 
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470. MEAT SCIENCE. 
(3-3) Cr. 4. F.S. 
Prerequisite: 170. Parrish. 
Structure and composition of skeletal muscle 
and connective tissue. Microbiology of meat. 
Post-mortem changes affecting meat and meat 
quality. Fundamentals involved in meat pro-
cessing preservation. One-day field trip. 
471. POULTRY MEAT AND EGG TECHNOLOGY. 
(3-3) Cr. 4. F. 
Prerequisite: Bact. 300. 
Measurement of quality factors. Influence of 
disease, environment, genetics, and nutrition 
on quality. Processing methods. Decline in pro-
duct quality. Trips to nearby processing plants. 
47 5. INTERCOLLEGIATE JUDGING TRAINING 
AND COMPETITION. 
A: Cr. 1 to 7. F.W.S; B: Cr. 1 to 6. F.W.S; 
C: Cr. 1 to 4. F.W.S: D: Cr. 1. W.S. 
Prerequisite: Permission of Instructor. 
A. Meat Animals and Horses. 
B. Dairy Cattle. 
C. Meats. 
D. Marketing. 
Specialized training In evaluating and grading 
live animals and carcasses. Field trips to farms, 
meat packing firms, wool marketing warehouses, 
and livestock expositions. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3. 
Prerequisite: Permission or Instructor. 
Open to junior and senior students In animal 
science, dairy science, and home economics show-
ing satisfactory preparation for problems chosen 
and with _permission of Instructor. Individual 
topic, conferences, and preparation of report. 
A. Animal Science. 
B. Dairy Science. 
C. Meats. 
D. Senior Seminar. 
G. Poultry Science. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
503. SEMINAR IN ANIMAL PRODUCTION. 
(1-0) Cr. 1. F.S. 
Discussion and evaluation of current topics in 
animal production and management. 
506. ANIMAL EXPERIMENTATION. 
(3-2) Cr. 4. W. 
Prerequisite: Stat. 40 1. Christian. 
The scientlflc method in animal research. Recog-
nizing and defining important problems in the 
livestock industry. Emphasis upon planning and 
conducting animal experiments and Interpreta-
tion of the observed results. 
518. ADVANCED NONRUMINANT NUTRITION. 
(2-0) Cr. 2. W. 
Prerequisite: 319. Speer. 
Nutrition requirements for maintenance, growth, 
fattening, reproduction, and lactation in the non-
ruminant animal. 
519. ADVANCED RUMINANT NUTRITION I. 
(3-0) Cr. 3. 8. 
Prerequisite: 31 9. Burroughs. 
Digestion, absorption, and metabolism of nu-
trients as related to maintenance growth, lac· 
tatlon, and reproduction in ruminants. 
520. ADVANCED RUMINANT NUTRITION II. 
(2-3) Cr. 3. AIL F, ofl'ered 1972. 
Prerequisite: Permission ortnstructor. McGlWard. 
Survey of outstanding literature on methodol· 
ogy as applied to the study of the physiological 
aspects of ruminant nutrition. Laboratory to 
illustrate principles, methods, and special pro-
cedures. 
531. ANIMAL REPRODUCTION II. 
(3-0) Cr. 3. F.S. 
Prerequisite: 431. Andenon. 
Endocrine aspects of animal reproduction. 
550. GENETIC. IMPROVEMENT OF FARM 
ANIMALS. 
(3-0) Cr. 3. S. 
Prerequisite: 351, Stat. 401. Wlllham. 
Gene frequency, gene effects, genetic variation, 
and covarlatlon In productive traits. Adjusting 
for environmental differences and estimated 
breeding value. Mass, pedigree, family selection, 
and progeny testing. Selection Indexes. Breed-
ing plana for maxlmlzlng rates of Improvement. 
590. SPECIAL TOPICS. 
Cr. 1 to 3. 
Special topics In the animal sciences, offered 
on demand and often conducted by guest pro-
fessors. 
A. Animal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science. 
F. Reproductive Physiology. 
H. Poultry Nutrition. 
I. Poultry Products. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
603. 
605. 
814. 
818. 
819. 
820. 
850. 
851. 
SEMINAR IN ANIMAL NUTRITION. 
(1.0) Cr. 1. F.W.S. 
Prerequisite: Pennllslon of Instructor. 
Discussion of curlent Uq,rature; preparation and 
submission of abstracts. 
METHODS AND TECHNIQUES IN 
ANIMAL NUTRITION EXPERIMENTATION. 
(2-3) Cr. 3. F. 
Prerequisite: Stat. 40 1. Zimmerman. 
Methods and techniques in planning and con-
ducting nutrition experiments with poultry, 
swine, cattle, and sheep. Includes visits to ex-
perimental facUlties. 
ADVANCE~ POULTRY NUTRITION. 
(2-2) Cr. 3. Alt. S, offered 1972. 
Prerequlllte: Permission of instructor. Balloun. 
Requirements, interaction, and metabolism of 
nutrients by chickens and turkeys. Development 
and testing experimental diets, including de-
ficiency stuCiies. 
ADVANCED NUTRITION-MINERALS 
AND VITAMINS. 
(4-0) Cr. 4. F. 
Prerequisite: BAB. 408 or equivalent. Ewan. 
The role of vitamins and minerals in mammalian 
intermediary metabollsm. Integration of cellular 
biochemlltry and physiology of vitamins and 
minerals. 
ADVANCED NUTRITION-PROTEIN. 
(3-o) Cr. 3. W. 
Prerequlalte: BAB. 408 or equivalent. Trenkle. 
Digestion, absorption, and intermediary metab-
oUim of amino acids and protein. Integration 
of cellular biochemistry and physiology of mam-
malian protein metabollsm. 
M>VANCED NUTRITION-ENERGY. 
(3-0) Cr. 3. S. 
Prerequlalte: B.U. 408 or equivalent. Young. 
Energy constituents of feedstuffs and energy 
needs of animals as related to cellular bio-
chemistry and physiology. Interpretations of clas-
aical and current research. 
POPULATION GENETICS. (Gen. 850) (3.0) Cr. 3. 8. 
Prerequiafte: Stat. 402. WUiham. 
Statlstical methodology in the study of popu-
lation genetics. Concepts of a population. Study 
of qualitative and quantitative population gene-
tlca Including equlllbrlum and dynamic popu-
lations. 
ADVANCED ANIMAL BREEDING I. 
(3-o) Cr. 3. W. 
Prerequlalte: 850 or equivalent, Stat. 411. Free-
milD. 
Methodology and statistical tools useful in ani-
mal breeding theory and application. Correction 
for environmental effects, estimation and in-
terpretation of components of variance, herita-
blllties, genetic correlations, and their standard 
errors. Kinds of selection and selection index 
theory. 
852. ADVANCED ANIMAL BREEDING II. 
(3-0) Cr. 3. F. 
Prerequisite: 851, Stat. 537. Hazel. 
Population size, selection intensity, and rate of 
genetic advance. Conditions for optimum change, 
genetic limits, and equlllbrla. Inbreeding, genetic 
loads, and lethal equivalents In farm animals. 
853. ADVANCED POULTRY BREEDING. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 350. Nordskog. 
Survey of poultry genetics. Application of sys-
tems of breeding to poultry, including inbreed-
ing, outbreeding, hybridization, and methods 
of selection. 
870. MOLECULAR BIOLOGY OF MUSCLE. 
(3-0) Cr. 3. Alt. F, offered 1972. 
l»rerequislte: B.&B. 406 or 503 or permission 
of Instructor; 470 recommended. Goll. 
Microstructure and chemical composition ofmus-
cle tissue. Chemistry and biosynthesis of muscle 
and connective tissue protein. Molecular aspects 
of muscle contraction. 
671. APPLIED MUSCLE BIOLOGY. 
(3-0) Cr. 3. Alt. W, ofl'ered 1973. 
Prerequisite: 670. Parrish. 
Physiological factors affecting muscle properties 
and rigor mortis. Lipid deposition in muscle. 
Chemical and _physical changes in muscle com-
ponents and their relationship to muscle as a 
food. Discussion of currently active research 
areas. 
680. MODERN VIEWS OF NUTRITION. 
(FAN. 680) (2-0) Cr. R; W. 
A seminar presenting current concepts in nu-
trition and related fields. Required for all grad-
uate students in nutrition. 
699. RESEARCH. 
A. Animal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science and Muscle Biology. 
F. Animal Reproduction. 
c·. Poultry Breeding. 
H. Poultry Nutrition. 
I. Poultry Products. 
ANTHROPOLOGY 
For description of courses, see Sociology. 
Applied Art 
APPLIED ART 
Clair B. Watson, M.F.A., Head of Department 
Professors: Harriet Adams, M.A.; Mary L. Meixner, M.A.; Janet L. Navin, M.S. 
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Associate Professors: Donna R. Danielson, M.S.; Gladys E. Hamlin, M.A.; Shirley E. Held, M.S.; 
Neva M. Petersen, M.S. 
Assistant Professors: Norman R. Abrams, M.A.; Philip M. Allen, M.F.A.; June C. Brown, B.S.; 
John A. Dawn, M.S.; Ronald D. Fenimore, M.S.; Richard D. Heggen, M.F.A.; Elizabeth S. Mlller, 
M.F.A.; Mary Louise Morgan, M.Ed.; Dorothy Picken, M.S.; Nancy L. Polster, M.S.; John M. 
Rogers, M.S.; Marvin J. Spomer, M.Sc.; Pauline L. Stratton, M.F.A. 
Instructors: Robert N. Benedict, M.F.A.; Gene B. Figura, B.F.A.; David J. Hansen, B.S.; June 
E. Hedrick, B.S.; Timothy J. Mcilrath, M.S.; David A. Melby, M.F.A.; Arthur J. Mlller, M.A.; 
Jerry L. Tow, M.A. 
Undergraduate Study 
For undergraduate curriculum in applied art leading to the degree Bachelor of Science, 
see Home Economics, Curricula. 
The department offers work for the degree Bachelor of Science with majors in advertising 
design, art education, craft design, and interior design. 
I. Advertising design. This major prepares students for positions in graphic design, for 
work requiring imagination and skills in the layout and design of communication media that 
will express concept and purpose with clarity and style. 
I I. Art education. This major is planned for students preparing for certification to teach art 
at the secondary level only, or in grades kindergarten through twelve. Students may enroll in 
art education, but to be admitted must apply and be accepted by a department committee and 
the Committee on Academic Standards of the College of Education. The programs outlined 
for art education are under the College of Home Economics, Department of Applied Art. For 
general requirements for teacher certification, see College of Education. 
III. Craft design. This major provides a broad background in crafts with a strong emphasis 
in two craft media. The student is prepared to operate a shop or market crafts, to engage in 
freelance design, to work in an organizational capacity in community or welfare workshops, 
or to become a teacher in public or private adult education. 
IV. Interior design. This major is planned for art students who enter the professional field 
of interior design and decoration. 
Students applying for advanced credit must submit representative work. 
Courses open for satisfactory-fall program: Students outside the Applied Art Department 
may enroll in any course in the department on a satisfactory-fall basis. 
Graduate Study 
The department offers work for the degree Master of Arts with majors in advertising 
design, art education, craft design, and interior design. Students taking major work in other 
departments may take minor work in applied art. 
Prerequisite to major graduate work is the completion of undergraduate work in applied 
art substantially equivalent to that required in the undergraduate curriculum in applied art 
at this institution. 
There is no foreign language requirement for the degree Master of Arts. 
For students interested in interdisciplinary study of housing, a program is administered 
in cooperation with the departments of Applied Art, Architecture, Family Environment, and 
Landscape Architecture. For details, consult the head of the department. 
Open to graduate students for minor only: 433, 446, 467, 468, 474, 484, 490. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
I 00. PERSPECTIVE DRAWING. 
(0-6) Cr. 2. F.W.S.SS. 
Use of drawing instruments for scale and mea-
sured drawing in relation to applied art_ 
103, 104. DESIGN. 
103: (2·6) Cr. 4; 104: (0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: 104: I 03. 
103: Creative problems in design and color with 
emphasis on art elements and principles. 
104: Two- and three-dimensional forms in design; 
varied materials and techniques. 
150. DRAWING. 
(0-9) Cr. 3. F.W.S.SS. 
Introduction to drawing and composition in black 
and white media to develop figurative and non-
figurative expression. 
170. LETTERING. 
(0-9) Cr. 3. F.W.S. 
Classic, traditional, and modern letter forms. 
200. ART FOR THE ELEMENTARY SCHOOL. 
(1-6) Cr. 3. F.S. 
E:xperimentation with materials and processes 
in two and three dimensions suitable for the 
teaching of arts and crafts in the elementary 
school. 
203. COLOR. 
(1-4) Cr. 3. F.W.S. 
Prerequisite: 1 03. 
Color theory and problems to develop awareness 
of color interaction, sensation, and light. 
233. WATERCOLOR. 
(0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: 150. 
Varied methods of watercolor painting and their 
relationship to Interpretation, color, and com-
position. 
244, 245. WEAVING. 
(0-9) Cr. 3 each. F.W.S.SSI. 
Prerequisite: 244: 103; 245: 203, 244. 
244: Fundamentals of weaving. Use of table 
looms and nonloom processes. 245: Applied weav-
ing with emphasis on designing for specific, 
useful, or decorative fabrics. 
247. DESIGN IN METAL AND ENAMEL. 
(0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: 100, 103. 
Design and manipulation of copper, brass, and 
pewter and the application of basic enamel pro-
cesses. 
250. INTERMEDIATE DRAWING. 
(0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: 150. 
Advanced study In drawing techniques and ex-
perimental media with emphasis on drawing as 
an art form. 
261,262. FUNDAMENTALS OF INTERIOR DESIGN. 
261: (1-4) Cr. 3. F.W.S.SSII; 262: (0·9) Cr. 3. S. 
Prerequisite: 261: 103; 262: 261. 
261: Principles of design and color applied to 
the exterior, Interior, and furnishings of the 
house. 262: Problems in design and color in 
the interior; analysis or home furnishings and 
house design. For nonmajors only. 
264. INTERIOR SKETCHING. 
(0-9) Cr. 3. F.W. 
Prerequisite: 233. 
Varied techniques In rendering Interiors. 
270. LETI'ERING FOR GRAPHICS. 
(0-9) Cr. 3. F.W. 
Prerequisite: 103, 1 70. 
Advanced problems ln letter design, application, 
and technique. 
272. TYPOGRAPHY. 
(0-9) Cr. 3. W .S. 
Prerequisite: 270. 
Type and its application in graphic layout. 
278, 279. FASHION ILLUSTRATION. 
278: (0-9) Cr. 3. F.W.S; 279: (0-9) Cr. 3. S. 
Prerequiste: 278: 150; 279: 278. 
Illustration of the fashion figure, costume render-
ing, layout. 
290. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequlste: Permission of the instructor. 
300. STUDY TOUR. 
Cr. R; S. 
Prerequisite: Applied art junior classification. 
Study tour to professional studios, retail es-
tablishments, art museums. 
301, 302, 303. HISTORY OF ART. 
(3-0) Cr. 3 each. 
301: F.W; 302: W.S; 303: F.S. 
Prerequisite: 302: 301; 303: 302. 
Styles of architecture, painting, and sculpture 
from prehistoric times to the present, empha-
sizing artists and their works in the cultures 
that produced them. 
310. COLLOQUIUM. 
Cr. 1 or arr. 
Prerequisite: Twelve credits in applied art. 
Art discussion. 
333. OIL PAINTING. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: 233, 250. 
Introduction to oil painting and new media. 
340. CERAMICS. 
(0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: 1 04. 
Introduction to clay: construction, decoration, 
and firing. 
345. DESIGN IN WOOD. 
(0-9) Cr. 3. F.W.S.SSI. 
Prerequisite: 100, 104. 
Design and construction in wood with orienta-
tion to basic woodworking equipment_ 
347, 348. TEXTILE DESIGN. 
347: (1-9) Cr. 4. F.W.S.SSI; 348: (0-9) Cr. 3. 
F.W.S.SSI. 
Prerequisite: 347: 103; 348: 203, 347. 
34 7: Creative design in block print, stencil, 
stitchery, batik and silk screen. Comparative 
analysis of designers and processes. 348: Varied 
media in textile design. 
350. LIFE DRAWING. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: 250. 
Artistic anatomy, drawing from the model, and 
portrait in various media. 
361, 362. HISTORY OF FURNITURE. 
(3-0) Cr. 3 each. 
361: F; 362: W. 
361: European furniture styles and interior archi-
tectural backgrounds. 362: American furniture 
styles and interior architectural backgrounds. 
364, 365. INTERIOR DESIGN. 
&0-9) Cr. 3 each. 
64: F.W.; 365: W.S. 
Prerequisite: 364: 261, 264; 365: 364. 
Professional presentation of theoretical problems 
in domestic interiors. 
370,371. ADVERTISING DESIGN. 
(0-9) Cr. 3 each. 
370: F.W.S.SSI; 371: F.S. 
Prerequisite: 370: 170; 371: 370. 
Graphic layout and design for visual communi-
cation through !roblems in magazine, letter-
head, poster, an packaging. 
373. GRAPHIC ART PRODUCTION. 
(0-9) Cr. 3. W.S. 
Prerequisite: 370. 
Printed production methods and processes. Ex-
periences involving professional studio practices 
required for each process. 
384. SURVEY OF ART. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: Junior standing. 
Survey of the art of all ages, emphasizing art 
as an expression of cultures. 
415. ART METHODS FOR THE ELEMENTARY 
SCHOOL. 
(0-9) Cr. 3. F. 
Prerequisite: Admission to teacher education 
program. 
Development of a basic philosophy for art edu-
cation and a study of methods and media for 
teaching art in the elementary school. 
416. ART METHODS FOR THE SECONDARY 
SCHOOL. 
(0-9) Cr. 3. W. 
Prerequisite: Admission to teacher education 
program, Educ. 305A, 3058. 
Development of a basic philosophy of art edu-
cation and study of methods and media for 
teaching art in the high school. 
417. SUPERVISED TEACHING OF ART IN THE 
SECONDARY SCHOOL. 
Cr. 8 to 9. F.S. 
Prerequisite: All courses In the art education 
curriculum. 
Supervised teaching in public schools. Advance 
reservation required. 
418. SUPERVISED TEACHING OF ART IN THE 
ELEMENTARY SCHOOL. 
Cr. 8. F.S. 
Prerequisite: All courses In the art education 
curriculum. 
Supervised teaching at the elementary school 
level. 
433. ADVANCED PAINTING. 
(0-9) Cr. 3. W.S. 
Prerequisite: 333. 
Emphasis on experimentation in painting. 
Applied Art 
446. JEWELRY. 
(0-9) Cr. 3. F.W.S.SSI·. 
Prerequisite: 24 7. 
Jewelry design. 
466. APPRENTICESHIP. 
Cr. 9. 881 following the Junior year. 
Prerequisite: 301, 347. 361. 365. 
Practical interior design shop experience. 
467. COMMERCIAL INTERIOR DESIGN. 
(1-6) Cr. 3. F.S. 
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Prerequisite: 365. 
Advanced decorative planning; commercial and 
contract problems. 
468. PROFESSIONAL INTERIOR DESIGN 
PROCEDURES. 
(2-0) Cr. 2. F. 
Prerequisite: Credit or claaslftcatlon In 467. 
Written speclflcatlons; cost of materials and 
general procedures for interior designers. 
474. ILLUSTRATION FOR ADVERTISING. 
(0-9) Cr. 3. W.S. 
Prerequisite: 370. 
Proficiency in media usage. Techniques and styles 
for illustration. 
484. HISTORY OF ORNAMENT. 
(3-0) Cr. 3. S. 
A study of historic ornament with emphasis 
on the arts of the past and their application 
to the present. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 3. 
Prerequisite: Existing coune otrerings, reserva-
tion, and permission of Instructor. 
A. Painting and Composition. 
B. Textile Design. 
C. Weaving. 
D. Ceramics. 
E. Interior Design. 
F. Advertising Design. 
G. Fashion Illustration. 
H. Honors. 
J. Jewelry. 
K. Design in Wood. 
L. Design in Metal and Enamel. 
M. Art Education. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. SHORT COURSE. 
Cr. arr. SSI. 
Prerequisite: Permission of instructor. 
COURSES FOR GRADUATE STUDENTS, major or minor 
590. SPECIAL TOPICS. 
Cr. arr. F.W.SSI. 
Prerequisite: Bacbelor•s degree ln applied art 
or satisfactory evidence or abWty. 
A. Painting and Composition. 
B. Textile Design. 
C. Weaving. 
D. Ceramics. 
E. Interior Design. 
F. Advertising Design. 
G. Fashion Illustration. 
J. Jewelry. 
K. Design in Wood. 
L. Design In Metal and Enamel. 
M. Art Education. 
605. SEMINAR. 
Cr. arr. P.W.S. 
699. RESEARCH. 
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ARCHITECTURE 
Martin D. Gehner, M.Arch., Head of Department 
Professors: Karol J. Kocimski, M.Arch.; Lawton M. Patten, B.Arch.; Raymond D. Reed, \LArch: 
Vernon F. Stone, B.Arch. 
Associate Professors: Arthur E. Burton, M.S.; Tadeus M. Janowski, M~Arch.; !\1.:1. l~itzman, 
M.A.; Donald I. McKeown, M.S.; Wesley I. Shank, M.Arch.; Bernard .J. Slater, !\LS.; \\alter .J. 
Toporek, M.Arch. 
Assistant Professors: Eric G. Clemens, M.Arch., U.D.; Kenneth F. Dunker, 1\I.S.; Howard C. 
Heemstra, M.Arch.; Robert A Lorr7 M.F.A.; John S. Rice, B.S.; Norman H. Rudi, B.Arch.; 
E.R. Young, M.Arch. 
Instructor: Paul Shao, M.F.A. 
Undergraduate Study 
For curriculum ln architecture leading to the degrees Bachelor of Arts and Master of 
Architecture, see College of Engineering, Curricula. 
The architect seeks to shape an environment that encourages the growth of human values. 
The curriculum in architecture provides the academic foundation for a professional career in 
architecture. The first two years of the program provide a liberal basis for literate studies. 
The second two years develop the technical vocabulary to permit expression as an architect. 
Electives and professional electives encourage individuals to study in depth those areas in 
which they possess unique interests and aptitudes. The degree Bachelor of Arts is awarded 
upon successful completion of the four-year program. 
Graduate Study 
The department offers major work for the degree Master of Architecture. The master's 
program is designed to educate professional architects to work effectively within contemporary 
constraints, to comprehend continuing changes within our society, and to formulate concepts 
for a better human environment. Individual study ln areas relevant to architecture is en-
couraged. 
Students possessing the degree Bachelor of Arts in architecture should receive the degree 
Master of Architecture upon successful completion of a minimum of 90 credits of approved 
graduate studies. Students possessing the five-year degree Bachelor of Architecture should 
receive the degree Master of Architecture upon successful completion of a minimum of 45 
credits ~ approved graduate studies. A mlnimum of one academic year of full-time graduate 
study must be spent ln residence at Iowa State University. 
There ls no foreign language requirement for the degree Master of Architecture. 
For students interested ln interdisciplinary study of housing, a program is administered in 
cooperation with the departments of Applied Art, Architecture, Family Environment, and Land-
scape Architecture. For detalls consult the head of the department. 
Open to graduate students for minor credit only: Arch. 321, 322, 323, 361, 362, 363, 430, 
444, 446, 44 7. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. ORIBNTATION. 
(3-0) Cr. 3. JP.W.S.SS. 
Syntbeela, ortentaUon, aemlnar dlecuaelone and 
lecturea. field trtpa. vlaltlng crttlca. projecte of 
timely lntereet.. aDd computaUon methode. 
238. 239. JPRBBHAND DRAWING I. 
~) Cr • .a each. 238: JP.W.SS; 239: W.S.SS. 
requlalte: 239: 238. 
Mooochromatlc media. Baalc drawing toola and 
exerdaea, fundamental work hablta. observation, 
perceptloa, vleuallzatlon, and expreeelon. 
314, 316, 316. DESIGN I. 
(G-12) Cr. 4 each. Yr. 
Prerequlalte: 314: credit or claaelflcatlon In E. Gr. 
341; 316: credit or claaelflcatlon In E.Gr. 342; 
318: credit or claaalflcatlon In E.Gr. 343. 
Introduction of factors shaping the human physi-
cal environment. Projects ln architectural design, 
Integration of systems, and problem-solving pro-
cedures. Field trlpa. 
321, 322, 323. HISTORY OF ARCHITECTURE I. (3-0) Cr. 3 each. Yr. 
Prerequisite: Hlst. 203. 
A survey of architecture and the related arts 
from early western civilization to the modern 
movement. Architecture as an expression of 
environment and of social conditions and values 
is stressed. 
341. 342, 343. ARCHITECTURAL 
TECHNOLOGIES I. 
341: (2-3) Cr. 3. F; 342: (2-3) Cr. 3. W; 343: (1-6) Cr. 3. S. 
Prerequisite: 341: Phys. 111; 342: 341; 343: 
342. 
Properties of materials used in architectural 
construction. Systems of building structures. 
Manufactured, site-assembled and built-in as-
semblies. Techniques of architectural construc-
tion. Coordination of construction trades. Prep-
aration of construction and contract drawings. 
361. RESIDENTIAL ARCHITECTURE I. 
(3-0) Cr. 3. F.W. 
Principles of planning and design of houses with 
consideration given to site selection, financing, 
planning, equipment, materials, and methods of 
construction. 
362. RESIDENTIAL ARCHITECTURE II. 
(3-0) Cr. 3. W.S. 
Prerequisite: 361. 
Principles of planning and design of individual 
unit housing with consideration given to the 
social, economic and political factors. 
363. HOUSING. 
(3-0) Cr. 3. F.S. 
Prerequisite: 362. 
Principles of planning and design of group or 
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multlr.le housing with consideration given to the 
socia , economic, and political factors. 
414, 415,416. DESIGN II. 
(0-12) Cr. 4 each. Yr. 
Prerequisite: 316. 
Architectural projects of intermediate scope. 
Economic, technical, und sociometric \'ariablcs. 
Hecognition and synthesis of subjective and ob-jective values. Field trips. 
430. FREEHAND DRAWING II. 
(0-6) Cr. 2 each time elected. F.W.S.SS. 
Prerequisite: Six credits ln freehand drawing. 
A. Charcoal and crayon. 
B. Pencil. 
C. Color. 
D. Pen and ink. 
431, 432, 433. ARCHITECTURAL DELINEATION. 
(0-9) Cr. 3 each. Yr. 
Prerequisite: Four credits ln freehand drpwlng. 
Methods, media, techniques of \'hmal communi· 
cation. Drawings and models. 
444,446,447. ARCHITECTURAL 
TECHNOLOGIES II. 
(M.E. 446, 447) (2-3) Cr. 3 each. Yr. 
Prerequisite: 343. 
Water supply and sanitation for bulldlngs. Heat-
ing, air-conditioning, ventilation. Systcmt~, equip-
ment, controls. Illumination, electrical machin-
ery, power distribution. Systems, equipment, 
controls. Architectural acoustics. Field trips. 
490. SPECIAL PROBLEMS IN ARCHITECTURE. 
(0-6 to 27) Cr. 2 to 9. 
Prerequisite: Written approval of Instructor and 
department head. 
Investigation of problems of special interest 
to the student. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. ARCHITECTURAL INTERNSHIP. 
Cr. R; F.W.S.SS. 
Should be taken prior to admission to graduate 
program. 
Prerequisite: Permission of department head. 
A one-year cooperative program with an ap-
proved architecturally oriented industry or busi-
ness. 
50 1, 502, 503. SEMINAR. 
( 1-0) Cr. Reach. Yr. 
Prerequisite: Classification In 514, 515, 516 re-
spectively. 
Synthesis. professional orientation, seminar dis-
cussion and lectures. Field trips, visiting critics, 
projects of timely Interest. 
514, 515. 516. RESEARCH AND DESIGN III. 
(0-18) Cr. 6 each. Yr. 
Prerequisite: 416 or equivalent. 
Complex urban architectural design problems. 
Field trips. 
521, 522. 523. HISTORY OF ARCHITECTURE II. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 323. 
A study of architecture and the related arts 
since the development of the modem move-
ment. Architecture as an expression of environ· 
ment, social conditions and values. 
532. TWO-DIMENSIONAL DESIGN. 
(0-6) Cr. 2 each time taken. F.W.S.SS. 
Prerequisite: Six credits In freehand drawing. 
Explorations ln the UBe or cxprcttsive forms 
and spaces through color. value, and textural 
relationships via the two-dimensional idiom. Prl· 
marUy In the medium of acrylic and oil paints. 
533. THREE-DIMENSIONAL DESIGN. 
(0-6) Cr. 2 each time taken. F.W.S.BS. 
Prerequisite: Six credits In freehand drawing. 
Approved studen~selected projects. Investiga-
tion of contemporary sculptural media. 
543. OFFICE PRACTICE. 
(3-0) Cr. 3. 8. 
Prerequisite: 343. I.Ad. 365A. 
Contract documents, office procedure. and ad-
ministration. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each Ume taken. 
Prerequisite: Written approval of Instructor and 
department head. 
COURSES FOR GRADUATE STUDENTS, major or minor 
611. 612, 613. RESEARCH AND DESIGN IV. 
~1) Cr. 7 each. Yr. 
requisite: 516. 
Individual and group solutions to large scale 
architectural problems of complex, multiple or 
specialized requirements. Student competitions. 
Field trips. 
681, 682, 683. THEORY OF URBAN 
ARCHITECTURE. 
(2-0) Cr. 2 each. Yr. 
Prerequlalte: 523. 
History, theoey, and problems relating to the 
determinants of urban architecture. 
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BACTERIOLOGY 
William R. Lockhart, Ph.D., Chairman of Department 
Professors: Lloyd R. Frederick, Ph.D.; Paul A. Hartman, Ph.D.; Peter A. Pattee, Ph.D.; Loyd Y. 
Quinn, Ph.D.; George W. Reinbold, Ph.D.; Homer W. Walker, Ph.D. 
Associate Professors: Donald P. Durand, Ph.D.; John G. Holt, Ph.D.; Fred D. Williams, Ph.D. 
Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in bacteriology, leading 
to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
In this department, principal emphasis is placed on understanding the interrelationships 
of bacteria in nature, the application of bacteriology in agriculture and industry, and the study 
of fundamental life processes using bacteria as primitive examples of living things. Varied 
careers are open to qualified graduates: in hospital and clinical laboratories, in federal, state, 
or local government organizations and in research and development and quality-control labora-
tories maintained by the dairy and food processing, pharmaceutical, and fermentation indus-
tries, among others. Some fields of bacteriology, especially advanced research, may require fur-
ther training. Undergraduate work in the department is designed to provide sound preparation 
for graduate study. 
Undergraduate programs usually include the following basic courses: 300, 320, 330, 340, 
and 490. The following courses are desirable as supporting work: Chern. 211, 334, 335, 336; 
Phys. 111, 112, 113; Math. 110; Stat. 101; Bioi. 101, lOlA, 103, 106, 107; Gen. 301. These 
lists of courses are neither fixed requirements nor complete outlines of the work necessary for 
the major but are intended as a guide for students and advisers in planning individual pro-
grams. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in bacteriology. Within the major the student may specialize in pathogenic bacteri-
ology and immunology, food and sanitary bacteriology, agricultural and industrial microbiology, 
physiology and genetics of bacteria, virology, and systematic bacteriology. Major graduate 
study in veterinary bacteriology, soU bacteriology, and dairy bacteriology is offered in the de-
partments of Veterinary Hygiene, Agronomy, and Food Technology, respectively. 
Specific prerequisite to major work in bacteriology is the completion of thorough courses 
in general bacteriology, biology, organic chemistry, and physics. Biochemistry, physical chemis-
try, and mathematics are advised. Minor study usually is selected from chemistry, biochemistry 
and biophysics, botany, zoology, genetics, mathematics and statistics. 
Major and minor work in the area of cell biology is offered under a cooperative arrange-
ment with the departments of Bacteriology, Biochemistry and Biophysics, Botany and Plant 
Pathology, Genetics, and Zoology and Entomology. See Cell Biology. 
Candidates for the M.S. degree must demonstrate their ability to translate scientific 
articles from either French, German, or Russian, and Ph.D. candidates must demonstrate ablllty 
to translate material from two of the foregoing languages. Language examinations are adminis-
tered by the department. Before the first such examination, a student must either have com-
pleted two years of formal study of the language in question, with grades averaging at least 
B, or earn a score of at least 400 in the Educational Testing Service Foreign Language Ex-
amination. Ordinarily this requirement will be satisfied before enrollment in the Graduate Col-
lege. The manner in which the rP.quirement for the second language is met may vary according 
to the needs of the individual student. 
Open to graduate students for minor only: 412, 413, 414, 450, 485. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
300. INTRODUCTORY BACTERIOLOGY. 
(Bioi. 300) (3-6) Cr. 5. F.W.S.SS. 
Prerequis{te: Bioi. lOlA; Chem. 231 or 334. 
Study and cultivation of bacteria; laboratory 
methods in bacteriology. 
320. MICROBIAL DIVERSITY. 
(3-6) Cr. 5. F. 
Prerequisite: 300. 
Survey of the microbial world; study, isolation, 
and cultivation of the major groups of bacteria; 
principles of bacterial taxonomy. 
330. PATHOGENIC BACTERIA. 
(3-6) Cr. 5. W. 
Prerequisite: 300. 
Study of pathogenic bacteria by clinical labora-
tory techniques, serological methods, tissue cell 
culture. 
340. BACTERIAL PHYSIOLOGY. 
(3-6) Cr. 5. S. 
Prerequisite: 300. 
Structure and function of bacteria, introduction 
to bacterial metabolism and genetics. 
412. FOOD PRESERVATION. 
(F.Tch. 412) See Food Technology. 
413. MICROORGANISMS IN FOODS. 
~or 3-6) Cr. 3 or 5. W. 
requisite: 300. 
The normal microbial flora of foods; food in-
fections and intoxlcatlonsi microbiological Indi-
cators of contamination of 10ods. 
414. FOOD, MILK, AND WATER SANITATION. 
(F.Tch. 414) See Food Technology. 
450. DAIRY MICROBIOLOGY. 
(F.Tch. 450) See Food Technology. 
485. AGRO-MICROBIOLOGY. 
(Agron. 485) See Agronomy. 
490. SPECIAL PROBLEMS. 
(Bioi. 490) Cr. 1 to 5. 
Prerequlafte: 340 and permlaelon of Instructor. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
509. GENERALVIROLOGY. 
~ot. 509, V.Micr. 509) -0) Cr. 3. F. erequlsite: Permission of instructor. 
Bacterial, plant, and animal viruses with special 
reference to morphology, physical-chemical prop-
erties, multlpllcatlon, and host responses. 
525. APPLIED MICROBIOLOGY. 
(3~) Cr. 3. F. 
Prerequisite: 300. 
Utlllzation of microorganiBms in agriculture and 
industry. 
575. IMMUNOLOGY. (lmblo. 575) (3-6) Cr. 5. S. 
Prerequisite: 300. 
Theories of Immunity and immunization; prep-
aration of vaccines and antisera; antigen-anti-
body reactions. 
585. SOIL MICROBIOLOGY AND 
BIOCHEMISTRY. (Agron. 585) See Agronomy. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601, 602, 603. ADVANCED BACTERIOLOGY. 
(3-6) Cr. 5 each. Yr. 
Prerequisite: 601: Permission ollnstructor; 602: 
601; 603: 602. 
601: Bacterial nutrition; metabolic and genetic 
control of cell function; influence of physical and 
chemical environment on bacteria. 602: Metab· 
ollsm, biosynthetic and catabolic pathways; meth-
ods for study of metabolic pathways. 603: Mor-
phology and cytology of the major groups of 
bacteria; principles governing the classification 
of bacteria. 
610. SPECIAL TOPICS. 
Cr. 2 to 5. 
Prerequisite: Permission of Instructor. 
Selected topics of current interest. 
615. MOLECULAR VIROLOGY. 
(3-6) Cr. 5. S. 
Prerequisite: 609 or 603. 
Structure, function, and genetics of viruses and 
virus-like agents; host-virus interactions. 
620. MOLECULAR GENETICS. 
(Gen. 620) See Genetics. 
621. BACTERIAL GENETICS. 
~n. 621) (3-6) Cr. 5. F. 
requisite: 603. 
Isolation, characterization, and uses of mutant 
bacteria; mechanisms of genetic exchange and 
their application to genetic and biochemical anal-
ysiB of bacteria. 
645. 
656. 
660. 
675. 
678. 
698. 
699. 
BACTERIAL CYTOLOGY. 
(3-3) Cr. 4. Alt. W, offered 1973. 
Prerequisite: 603. 
Chemical and physical structure of the bacterial 
cell; methods in microscopy of bacteria. 
ADVANCED FOOD MICROBIOLOGY. 
(F.Tch. 656) See Food Technology. 
SYSTEMATIC BACTERIOLOGY. 
(3-3) Cr. 4. AIL W, offered 1972. 
Prerequisite: 603. 
Theories of classification; applications of molec-
ular and numerical data; prlnclplea of bacterl-
ologlcal nomenclature. 
ADVANCED IMMUNOLOGY. 
~blo. 675) (3-6) Cr. 5. Alt. F, offered 1972. 
requisite: 6'1 5. 
Principles and methods of lmmunochemlatry, 
lmmunogenetlcs, and lmmunocytology. 
TISSUE CELL CULTURE RESPONSES 
TO PATHOGENS. 
(3-6) Cr. 5. Alt. F, offered 1971. 
Prerequlelte: 603. · 
Methods for tlaeue cell culture propagation; 
measurement of Uasue cell culture metabollam; 
comparlaon of pathogen-free and Infected cul-
tures. 
SEMINAR IN CELL BIOLOGY. (C.Bio. 698) See CeD Biology. 
RESEARCH. 
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BIOCHEMISTRY AND BIOPHYSICS 
Dexter French, Ph.D., Chairman of Department 
Professors: Jon B. Applequist, Ph.D.; Emerson W. Bird, Ph.D.; Herbert J. Fromm, Ph.D.; Darrel 
E. Goll, Ph.D.; Donald J. Graves, Ph.D.; David E. Metzler, Ph.D.; Harry E. Snyder, Ph.D.; 
Byron H. Thomas, Ph. D. 
Associate Professors: John G. Foss, Ph.D.; William G. Gaessler, Ph.D.; Walter R. Hearn, Ph.D.; 
Jack Horowitz, Ph.D.; John D. Imsande, Ph.D.; Darryll E. Outka, Ph.D.; Paul A. Rebers, Ph.D.; 
Malcolm A. Rougvie, Ph.D.; Carl L. Tipton, Ph.D.; Jerry W. Young, Ph.D. 
Assistant Professors: Alan G. Atherly, Ph.D.; Donald C. Beitz, Ph.D.; Roger L. Heintz, Ph.D.; 
John F. Robyt, Ph.D.; Chuen-Mo To, Ph.D.; Bernard J. White, Ph.D. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities with a major in biochemis-
try or biophysics leading to the degree Bachelor of Science, see Sciences and Humanities, 
Curriculum. 
Biochemists and biophysicists seek to understand life processes in terms of chemical and 
physical principles. They are employed wherever a better understanding of living organisms 
is sought, whether it be in the production of antibiotics or vitamins in a fermentation industry, 
in investigation of nutritional requirements of plants or animals, or in the study of the func-
tions of the human body in health and disease. While there are many opportunities in uni-
versities and medical schools, government laboratories, and industry for both men and women 
well trained in biochemistry or biophysics, students who meet the necessary high scholastic 
standards usually continue their studies in a graduate college. The undergraduate programs 
in biochemistry and biophysics are designed to provide sound preparation for graduate work 
leading to the doctorate. 
Undergraduate biochemists usually have the following basic courses or their equivalents 
in their programs: B.&B. 101, 102, 103, 201, 40 1 (or 50 1, 502, 503 ), 461, 511; Chern. 114, 
115, 120, 224, 325, 326, 327, 330, 331, 332, 333; Math. 110, 111, 112, 213; Phys. 221, 222, 
223; Bioi. 101, lOlA, 103; Zool. 106 and 455, or C.Bio. 428, or Bot. 107, 310; Bact. 300; Gen. 
350. 
Biophysicists usually include the following basic courses in their programs: B.&B. 101, 
102, 103, 461; Chern. 114, 115, 120, 321, 322, 323, 331, 332, 333; Math. 110, 111, 112, 213, 
321, 322, 409, 410; Phys. 221, 222, 223, 311, 421, 422, 423; Bioi. 101, lOlA, 103; Zool. 106, 
and 455 or C.Bio. 428, or Bot. 107, 310. 
These lists of courses should not be regarded as statements of fixed requirements or as 
complete outllnes of the work necessary for the major. They are given solely for the conve-
nience of students or advisers who wish to estimate the amount of basic study which may 
be needed. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in biochemistry and in biophysics and minor work to students taking major work 
in other departments. 
Major and minor work in the area of cell biology is offered under a cooperative arrange-
ment with the departments of Bacteriology, Biochemistry and Biophysics, Botany and Plant 
Pathology, Genetics, and Zoology and Entomology. See Cell Biology. 
Prerequisite to graduate work Is completion of sufficient undergraduate work in chemistry, 
mathematics, physics, and biology. 
There ls no foreign language requirement for the degree Master of Science. Candidates 
for the degree Doctor of Pbllosophy must demonstrate a reading knowledge of one foreign lan-
guage, chosen from French, Germ~ or Russi~ by passing (50th percentile or better) the 
Educational Testing Service examination. A foreign student whose native language is Chinese, 
French, German, Itallan, Japanese, Russi~ or Spanish may be excused from the foreign lan-
guage examtnaUon. 
Open to graduate students for minor only: 304, 305, 401, 404, 405, 406, 461, 490. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO BIOCHEMISTRY. (2-0) Cr. 2. F. 
Fundamentals of biochemistry including struc· 
tures of biopolymers, fundamentals of biocataly-
sls and metabolism. Open only to majors In blo· 
r.hemlstry and biophysics. 
102, 103. INTRODUCTION TO BIOCHEMICAL 
ACTIVITIES. 
(1-0) Cr. 1 each. 102: W; 103: S. 
Prerequisite: I 01. 
Research activities and career opportunities in 
biochemistry. 
201. THE CHEMISTRY OF LIFE. 
(3-0) Cr. 3. S. 
Prerequisite: Two quarters of·organic chemistry. 
Chemical basis of selected aspects of enzymol-
ogy, metabolism, and genetics. Designed for 
sophomore majors in biochemistry and biophys-
ics; open to others desiring a sophisticated In-
troduction to biochemistry. 
301. SURVEY OF BIOCHEMISTRY. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: A course In organic chemistry. 
Includes chemical basis of biological catalysis; 
metabolism; the biochemistry of genetics. Not 
accepted for credit toward a chemistry, bio-
chemistry, or biophysics major. 
304, 305. PHYSIOLOGICAL CHEMISTRY. 
(3-0) Cr. 3 each. 304: F; 305: W. 
Prerequisite: Chern. 335. 
304: Chemistry of the animal body; digestion; 
absorption. 305: Metabolism of carbohydrates, 
lipids, proteins, and minerals. 
Must be accompanied by 314 and 315 for veter-
Inary medicine students. Not accepted for credit 
toward a chemistry, biochemistry, or biophysics 
major. 
311. LABORATORY IN BIOCHEMISTRY. 
(0-6) Cr. 2. F.W.S. 
To accompany 301. Not accepted for credit 
toward a chemistry, biochemistry, or biophysics 
major. 
314,315. LABORATORY IN PHYSIOLOGICAL 
CHEMISTRY. 
(1-3) Cr. 2 each. 314: F; 315: W. 
Prerequisite: 314: freshman standing In College 
of Veterinary Medicine; 315: 314. 
To accompany B.&B. 304, 305 and \',Phys. 
314, 315. Not accepted for credit toward a 
chemistry, biochemistry, or biophysics major. 
401. PRINCIPLES OF BIOCHEMISTRY. 
( 4.0) Cr. 4. 8. 
Prerequisite: ClassiOcatlon or credit In Chern. 
333 or 335; Phys. 113 or 223. 
A qualitative but rigorous Introduction to blo· 
chemistry, with emphasis on the cellular and 
subcellular aspects. Topics include: energy trans-
duction&, metabolism, blopolymers, enzymes, or-
ganelles, and regulatory mechanisms. For under· 
graduate physical, biological, or engineering 
science majors. 
404,405,406. BIOCHEMISTRY. 
(3.0) Cr. 3 each. Yr. 
Prerequisite: Chern. 335 or equivalent; Chern. 
336 recommended. 
A general biochemistry course Intended primarily 
for students In biology, agriculture, and home 
economics, emphasizing Intermediary metabo-
lism and the biochemistry of higher organisms. 
404 and 405: Catalysis, bioenergetics, chemistry 
of biological materials, intermediary metabolism 
and synthesis of blopolymers. 406: 1\tctabollsm 
of differentiated cells; membranes and cell walls; 
biosynthesis of metalloporphyrins and other pros-
thetic groups, cofactors and vitamins; and other 
topics. 
461. INTRODUCTION TO BIOPHYSICS. 
(3-0) Cr. 3. F. 
Prerequisite: Chern. 115 or 142 or 148, Phys. 
113 or 223. 
Ideas and methods used ln biophysics to attack 
fundamental biological problems. A study of 
several currently active research areas such as 
molecular genetics, contractility, nerve conduc-
tion and vision. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
H. Honors Program. 
499. UNDERGRADUATE RESEARCH. 
Cr. 2 to 5 each time taken. 
Prerequisite: Permission of staff member with 
whom student proposes to work, B average 
In aU previous courses. 
Literature survey and research under senior 
staff guidance. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501, 502, 503. GENERAL BIOCHEMISTRY. 
(4.0) Cr. 4 each. Yr. 
Prerequisite: Courses In analytical chemistry, 
organic chemistry (Chem. 333 or 335) and phys-
Ical chemistry (Chem. 322 or 325 or 494 ). Con-
current enrollment In physical chemistry may 
be permitted with consent or Instructor. 
Chemical composition of living matter and the 
chemistry of life processes. For graduate stu-
dents In biochemistry and biophysics, and ad-
vanced undergraduates ln chemistry and for 
other qualified students desiring a rigorous 
course. 
511, 512. LABORATORY IN GENERAL 
BIOCHEMISTRY. 
(1-6) Cr. 3 each. 511: F; 512: W. 
Prerequisite: 511: 401 or 405 or 501 or con· 
current reglstratlon In 501; 512: 511. 
Modern techniques of biochemical research. 
521. RADIOBIOCHEMISTRY. 
(1-6) Cr. 3. W.B. 
Prerequisite: Chem. 426, pennl8slon of lnatruc-
tor. Heintz, White. 
A laboratory course In the use or radioisotopes 
in biochemistry; dUutlon techniques, Isolation of 
metabolltes, elucidation of reaction mechanisms, 
and metabolic pathways. 
527,528. ADVANCED CELL BIOLOGY. 
(C.Bio. 527, 528) See Cell Biology. 
561, 562. BIOPHYSICAL METHODS. 
(3-0) Cr. 3 each. 561: W; 562: S. 
Prerequisite: Fundamental training In biology, 
Cbyslcs, calculus, organic and physical chem-stry, pennlsalon of Instructor. Foaa, Rougvle. 
Optical techniques: spectroscopy and spectropho-
tometry, birefringence, optical rotation, Ught 
scatteung, etc. Methods for the study of macro-
molecules: viscosity, dlffuslon, ultracentrifuga-
tion, electrophoresis, X-ray dlfrractlon. 
571,572. LABORATORY IN BIOPHYSICS. 
(0-8) Cr. 2 each. 571: W; 572: S. 
Prerequisite: Perml .. lon of ln•trudor. Fo .. , 
Rougvle. 
To accompany 561, 562. 
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574. MICROSCOPY. 
(3-0) Cr. 3. S. 
Prerequisite: Permission of Instructor. Outka, 
T~ d' Optical microscopy Including phase an m~er-
rerence techniques. Principles or electron optiCS. 
Methods and applications of electron microscopy. 
575. LABORATORY IN MICROSCOPY. 
(0-6) Cr. 2. S. 
Prerequisite: Credit or classification In 574. 
Outka, To. 
581, 582. SEMINAR. (1-0) Cr. 1 each. 581: F; 582: W. 
Prerequisite: Permission of instructor. 
Short talks and discussion by students on as-
signed topics. For entering graduate students 
and qualified seniors. 
590. SPECIAL TOPICS. 
Cr. arr. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. ADVANCED BIOCHEMISTRY. 
(2-0) Cr. 2 each time taken. F.W.S. 
Prerequisite: 501, permission of instructor. 
A series or one term courses covering topics 
such as enzymes, hormones, Upids, nucleic acids, 
proteins, vitamins, biochemistry or diseases, im-
munochemistry, and biochemical methods. 
•s22. CARBOHYDRATE CHEMISTRY. 
(3-0) Cr. 3. SS. French. 
Prerequisite: Permission or Instructor. 
Chemical behavior and enzymic relationships 
or sugars and polysaccharides. 
•offered by the College or Agriculture. Courses not 
marked by an asterisk are offered by the College or 
Sciences and Humanities. 
661. 
681. 
698. 
699. 
ADVANCED BIOPHYSICS. 
(3-0) Cr. 3 each time taken. F. 
Prerequisite: Permission or instructor. 
Study or topics in biophysical research such as 
molecular genetics, muscle contraction and mo-
tility, nerve conduction, vision, hearing, photo-
synthesis, fine structure of biological systems, 
radiation biology, new or advanced techniques, 
and macromolecular- physics and chemistry. 
ADVANCED SEMINAR. 
(1-0) Cr. 0. F.W.S. 
SEMINAR IN CELL BIOLOGY. 
(C.Bio. 698) See Cell Biology. 
RESEARCH. 
Prerequisite: Permission or staff member 
cerned. 
con-
BIOLOGY 
Aduisory Committee: Robert Franke, Ph.D., Chairman; Clark Bowen, Ph.D.; John Dodd, Ph.D.; 
Warren D. Dolphin, Ph.D.; Jewett Dunham, Ph.D.; John G. Holt, Ph.D.; George Knaphus, Ph.D.; 
John Mutchmor, Ph.D.; Ruth B. Wildman, Ph.D. 
Undergraduate and graduate courses and research opportunities in basic biology at Iowa 
State University are provided by the departments of Bacteriology, Biochemistry and Biophysics, 
Botany and Plant Pathology, Genetics, and Zoology and Entomology. The biology courses listed 
below are taught under a cooperative arrangement among these departments. In addition, the 
departments of Agronomy, Animal Science, Child Development, Food and Nutrition, Food Tech-
nology, Forestry, Horticulture, Psychology; departments within the College of Veterinary Medi-
cine; and major programs in biomedical engineering, animal science, farm crops, and fisheries 
and wildlife biology provide undergraduate and graduate instruction as well as research pro-
grams in applied and specialized phases of the biological sciences. 
Undergraduate Study 
The 10-credit sequence Biol 101, 102A, 102B, and 103 provides a broad look at the 
origin, structure, and function of living organisms as well as their interactions, particularly with 
respect to man. The general education sequence above is recommended to those students 
planning minimal work ln the sciences. Students intending to take more advanced work in any 
of the biological sciences are encouraged to take the following 23-credit sequence: Biol 101, 
lOlA, 103, 106, 107, and 300. This sequence serves as a core around which a student major-
ing ln biology or in one of the biological sciences will build his professional program. 
For the undergraduate curriculum in sciences and humanities, major in biology, leading 
to the degree of Bachelor of Science, see Sciences and Humanities, Curriculum. The interde-
partmental undergraduate major ln biology offers broad training in the understanding of bio-
logical phenomena, concepts, and methods of investigation. The training provided in this pro-
gram is particularly well suited for those planning to teach biology as a career. However, there 
are many opportunities ln business, industry, and government for men and women well trained 
in biology. While some employment opportunities do exist in universities and governmental 
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laboratories for persons with a baccalaureate in biology, students who meet the necessary 
high standards are encouraged to continue their studies in a graduate college. 
Undergraduates majoring in biology are advised by a faculty member from one of the par-
ticipating departments. In addition to the 23 credits of core biology, their programs usually 
include the following basic courses: Bot. 306, 320, 404; Gen. 350; Zool. 320, 334, 455; B.&B. 
301 or 401 or 404 and 405 and 406; C.Bio. 428. At least one additional course or sequence 
of courses in the biological sciences should be elected from the following list: Bact. 320, 509; 
Bot. 304, 500, 505, 506; Zool. 303, 306, 307, 311, 340, 370, 447, 464, 503, 504, 572, or a field 
biology sequence at Iowa Lakeside Laboratory. Other particularly desirable courses for stu-
dents majoring in biology include: Bact. 330, 340; Bot. 424 or Zool. 402 or 405; Zool. 324; 
Gen. 305; B.&B. 461. Supporting courses usually include one year of physics, chemistry through 
335, mathematics through 112 or 162, Stat. 101, and Com.S. 201. Biology majors seeking certi-
fication to teach secondary school biology must formally apply to the Teacher Education Com-
mittee, College of Sciences and Humanities, for admission to the Teacher Education Program. 
See Index, College of Education. 
The courses listed above are neither fixed requirements nor do they include all those 
necessary for graduation. They are a guide to the student and his adviser in planning a cur-
riculum best fitted to individual needs. 
Graduate Study 
In addition to the availability of graduate work in each of the departments of biological 
science at Iowa State, interdepartmental graduate programs ln cell biology, lmmunoblology, 
and water resources are offered. See Cell Biology, Immunobiology, and Water Resources. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. PRINCIPLES OF BIOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Scope of biology as a science; organization and 
operation of living systems with emphasis upon 
cells, metabolism, growth, development, repro-
duction, inheritance, and basis for evolution. 
1 OlA. EXPERIMENTAL BIOLOGY. 
(l-3) Cr. 2. F.W.S.SS. 
Prerequisite: Credit or classification In Bioi. 101. 
Fundamental principles of biology in the labora-
toey. lOlA is to be taken by students majoring 
in the biological sciences and all other students 
planning to take Biol. 106 or 107. 
102A, 102B. BIOLOGY OF ORGANISMS. 
(0-4) Cr. 2 each. 102A: F.W.SS; 102B: F.W.S.SS. 
Prerequisite: Credit or classlflcaUon In 101. 
Structure vs. function, reproduction, and evolu-
tionary position of representative organisms. 
102A and 102B together constitute a general 
education course in organismaJ biology for stu-
dents who do not intend to take advanced work 
in the biological sciences. 102A and 102B may 
be taken concurrently with 101 and 103. 
A. Bacteria, VIruses, and Plants. 
B. Animals. 
103. ENVIRONMENTAL BIOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Man's changing environment.. Principles ofecolo-
gy; population dynamics; biogeochemical cycles; 
misuse of resources; environmental pollution. 
106. GENERAL ZOOLOGY. 
(Zool. 106) See Zoology. 
107. GENERAL BOTANY. 
(Bot. 107) See Botany. 
300. INTRODUCTORY BACTERIOLOGY. 
(Bact. 300) See Bacteriology. 
428. CELL BIOLOGY. (C.Blo. 428) See Cell Biology. 
490. SPECIAL PROBLEMS. 
iBact. 490) See Bacteriology. Bot. 490) See Botany. Zool. 490) See Zoology. 
BIOMEDICAL ENGINEERING 
Neal R. Cholvln, D.V.M., Ph.D., Chairman 
Professors: James H. MagUton, D.V.M., Ph.D.; Wllllam C. McCormack, M.D.; PhllUp T. Pearson, 
D.V.M., Ph.D.; Donald F. Young, Ph.D. 
Associate Professors: David L. Carlson, Ph.D.; Richard L. Engen, Ph.D.; D. Dale Gillette, 
D.V.M., Ph.D.; Allan G. Potter, Ph.D.; Richard C. Seagrave, Ph.D.; Gary A. VanGelder, D.V.M.~ 
Ph.D. 
Assistant Professors: Wllllam H. Brockman, Ph.D.; Mary Helen Greer, Ph.D.; Curran S. Swift, 
Ph.D.; Jack L. Wood, Ph.D. 
Instructor: Robert W. Carithers, D.V.M., M.S. 
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The biomedical engineering program is interdisciplinary in scope and is sponsored jointly 
by the colleges of Engineering and Veterinary Medicine. Graduates with training in biomedical 
engineering are concerned with the application of engineering concepts and analytical tech-
niques to biological and medical problems. They are interested in developing new concepts 
and instrumentation for measurements of living systems. In addition, they seek to understand 
those unique phenomena of living systems which have functional capabilities desirable for 
incorporation in the design of physical systems. Following completion of biomedical engineering 
tralnlng, they engage ln research careers ln the various fields of biomedicine and engineering, 
and in the environmental ·sciences. They may work on multidisciplinary teams in industrial, 
government, or academic research institutes. Individuals with this training can correlate and 
adapt engineering principles to the problem of medicine and biology. They are knowledgeable 
in, and can contribute to, such fields as physiology, anatomy, pharmacodynamics, and diag-
nostics by developing new quantitative methods of scientific investigation. 
Undergraduate Study 
A curriculum leading to a bachelor's degree in biomedical engineering is not offered. 
Undergraduate students planning graduate study are encouraged to develop knowledge in 
subjects prerequisite to biomedical engineering courses. For example, undergraduate students 
majoring in engineering, physics, or mathematics are encouraged to elect courses in organic 
chemistry, biochemistry, and biology. Undergraduate students majoring in life science areas 
should prepare for graduate study by electing courses in mathematics, engineering, 
and physics. 
Graduate Study 
Work is offered for the degrees Master of Science and Doctor of Phllosophy with major 
ln biomedical engineering, and minor work for students taking major work in other areas. Pre-
requisite to major and minor work in biomedical engineering is an undergraduate degree in 
one of the fields of engineering, life sciences, physical sciences, or a professional degree in one 
of the fields of medicine. Depending upon the Individual's background, the major student will 
usually elect minor work in at least one of the following curricula: veterinary anatomy, bio-
chemistry and biophysics, chemical engineering, computer science, electrical engineering, engi-
neering mechanics, mathematics, mechanical engineering, veterinary anatomy, veterinary clin-
Ical sciences, veterinary physiology, psychology, or zoology. All students are encouraged to ob-
tain previous background knowledge of organic chemistry, calculus, beginning differential 
equations, and physics. Candidates for the degree Doctor of Philosophy, will be required to 
demonstrate proficiency In one modem foreign language. For the degree Master of Science 
there Is no language requirement. 
The program of formal courses taken by students will be oriented toward developing pro-
ficiency in research In the interdisciplinary field. Selected background as well as advanced 
course work from other related disciplines will be taken ln conjunction with appropriate bio-
medical engineering course topics. The program of formal courses will vary, depending upon 
the background and interests of the student, and will be determined in consultation with the 
student's committee. 
In addition to the courses described later, the following courses are recognized to have 
strong bearing on studies in biomedical engineering: 
8.&8. 561, 562, 661 
Ch.E. 520, 554, 555, 556, 631, 632, 633 
C.E.418,510,516 
Com.S.447,451,452,453,484 
E.E.441,445,507,50~509,565,584,677, 678 
E.M. 420, 504, 505, 506, 514, 517, 544, 548, 571, 630 
Nuc. E. 684 
Math. 521, 522, 523 
V.An. 510, 511 
V.Pbys.510,512,513,661 
Zoot 650 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
401. SCOPE OF BIOMEDICAL ENGINEERING. 
(1.{}) Cr. 1. W. 
Prerequisite: Permission or program chairman. 
Topics characteristic of research in biomedical 
engineering. For undergraduate students who 
wish to become familiar with the field of bio-
medical engineering. 
471. BASIC BIOMEDICAL ELECTRONICS. 
(3.{}) Cr. 3. S. 
Prerequisite: Phys. 113. 
Practical Introductory electronics including AC 
circuit theory, rectlficatlon, amplification, oscU· 
lators, and power supplies. Biological and medi-
cal instruments Including pressure and flow trans-
ducers, signal processors, recorders, measure· 
ment of bioelectric potentials, and artifact sup· 
pression. (This course Is designed for students 
majoring In the life sciences and is not accept· 
able for major or minor credit in biomedical 
engineering.) 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor 
521. ELECTRICAL CIRCUITS FOR BIOMEDICAL 
ENGINEERING. 
(2-0) Cr. 2. W. 
Prerequisite: E.E. 441, credit or classification in 
E.E. 445. 
Introduction to concepts of frequency response, 
bridge circuits, and transformers. 
522. ELECTRICAL CIRCUITS AND SYSTEMS FOR 
BIOMEDICAL ENGINEERING. 
(3-3) Cr. 4. S. 
Prerequisite: 521, E. E. 445. 
Analysis and synthesis of electronic instrumenta-
tion and systems for biomedical engineering. 
Differential and DC amplifiers, electrical noise 
and filters, feedback, and stability. 
535. BIOMEDICAL APPLICATIONS OF HEAT 
AND MASS TRANSFER. 
(3.{)) Cr. 3. W. 
Prerequisite: 561, E.M. 420. 
The principles of heat and mass transfer ap-
plied to biomedical problems. Applications in 
the study of physiology and in the design and 
operation of artlficial organs. 
561,562,563. COMPARATIVE MAMMALIAN 
ANATOMY AND PHYSIOLOGY. 
(V.An. 561, 562, 563) (V.Phys. 561, 562, 563) 
561: (3-3) Cr. 4. F; 5«l2: (4-3) Cr. 5. W; 563: 
(3-3) Cr. 4. S. 
Prerequisite: 561: Credit or classification In B.&B. 
304; 562: 561, credit or classification In 8.&8. 
305; 563: 562. 
Integrated teaching approach for graduate stu-
dents who have had llttle or no previous train-
Ing in anatomy and physiology. Designed for 
students ln animal nutrition, biochemistry, engi-
neering, food and nutrition, psychology, and other 
biological sciences. 561: Cellular structure and 
function, nervous system, sensory systems, mus-
cle systems. 562: Cardiovascular system, res-
piration, acid-base balance, excretion. 563: Di-
gestion, metabolism, reproduction, and endo-
crine systems. 
571. 
572. 
590. 
593. 
600. 
661. 
665. 
699. 
THEORY AND TECHNIQUES OF 
BIOLOGICAL INSTRUMENTATION. 
(3.{}) Cr. 3. W. 
Prerequisite: 563, Math. 321. 
Characteristics of biological signals, transducers, 
error and artifact suppression, biological data 
acquisition and processing systems. 
SIMULATION OF BIOLOGICAL SYSTEMS. 
(3-3) Cr. 4. F. 
Prerequisite: 522, 563, Math. 321. 
Theory and operation of analog computers. De-
velopment of mathematical models for biological 
control systems and application of analog com· 
puters to the simulation or these systems. 
SPECIAL TOPICS. 
Cr. 1 to 5 as arranged. 
Prerequisite: Permission or Instructor. 
Investigation or problems of special interest 
in biomedical engineering. 
ADVANCED BIOLOGICAL SYSTEM 
SIMULATION. 
(3-0) Cr. 3. W. 
Prerequisite: 572. 
Selected simulation topics of current Interest 
in biomedical engineering. 
SEMINAR. 
(1.{)) Cr. 1. As arr. 
BIOMEDICAL DATA PROCESSING. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 522. 
Digital data acquisition systems used ln bio-
medical research, hardware, data reduction al-
gorithms, digital filters. 
INFORMATION PROCESSING IN LIVING 
SYSTEMS. (3.{}) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 522. 
Nervous and neuron network models, information 
processing in Uvlng systems, artlficial lnteUl-
gence and pattern recognition. 
RESEARCH. 
302 Courses and Programs 
BOTANY AND PLANT PATHOLOGY 
Frederick G. Smith, Ph.D., Head of Department 
Professors: John M. Aikman, Ph.D., D.Sc.; Irvin C. Anderson, Ph.D.; Arthur L. Bakke, Ph.D.; 
Charles Clark Bowen, Ph.D.; J. Artie Browning, Ph.D.; John D. Dodd, Ph.D.; John M. Dunleavy, 
Ph.D.; Leroy E. Everson, Ph.D.; Richard E. Ford, Ph.D.; Duane Isely, Ph.D.; Nels R. Lersten, 
Ph.D.; Walter E. Loomis, Ph.D. (Emeritus); Harold S. McNabb, Jr., Ph.D.; Don C. Norton, 
Ph.D.; Richard W. Pohl, Ph.D.; John E. Sass, Ph.D. (Emeritus); Marr D. Simons, Ph.D.; David 
W. Stanlforth, Ph.D.; Erhardt P. Sylwester, Ph.D.; Lois H. Tiffany, Ph.D.; Jack R. Wallin, Ph.D. 
Associate Professors: Abraham H. Epstein, Ph.D.; Dean C. Foley, Ph.D.; Robert G. Franke, 
Ph.D.; Harry T. Homer, Jr., Ph.D.; George Knaphus, Ph.D.; Clifford E. LaMotte, Ph.D.; Roger 
Q. Landers, Ph.D.; Charlie A. Martinson, Ph.D.; Donald J. Nevins, Ph.D. 
Assistant Professors: Joseph S. Burris, Ph.D.; Raymond L. Clark, Ph.D.; Robert F. Nyvall, 
Ph.D.; Cecil R. Stewart, Ph.D.; Ruth B. Wildman, Ph.D.; Jean W. Wooten, Ph.D. 
Instructor: Donald R. Farrar, M.S. 
Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in botany, leading to 
the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
For undergraduate major in plant pathology leading to the degree Bachelor of Science, 
see Agriculture, Curricula. 
The department offers broad training in many basic and applied aspects of plant biol-
ogy. The undergraduate programs are adapted to students of varied interests and prepare 
them for a wide range of opportunities in science-related occupations, including biology teach-
ing, conservation and outdoor recreation activities, and traineeships in research, development, 
and sales programs of industry and agriculture. 
The Iowa State University Seed Laboratory offers formal course work in seed science 
and technology and provides practical experience through partrtime employment. 
Undergraduate programs in the department usually include the following biological science 
courses: Bioi. 101, lOlA, 103, 106, 300; Bot. 107, 203, 306, 320, 404, 407, 424, 505. These 
are supplemented with others from the following: Bot. 216, 301, 304, 338, 399, 438, 500, 506, 
564. Undergraduate minor programs and supporting courses usually include: B.&B. 301; Chern. 
141, 141L, 142, 142L, 211, 334, 335; Gen. 301 or 350; Geol. 100; Math. 109, 110; Phys. 111, 
112, 113; Zool. 320, 370, 455. Other science fields in which courses are commonly elected in-
clude agronomy, forestry, and horticulture. Courses at the Iowa Lakeside Laboratory at Lake 
Okoboji are recommended. The courses listed above are neither fixed requirements nor do 
they include all those necessary for graduation. They are a guide to the student and his ad-
viser in planning a curriculum best fitted to individual needs. 
Graduate Study 
The depwtment offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in botany and plant pathology, and minor work for students majoring in other 
departments. Within the botany major the student may specialize in aquatic plant biology, 
cytology, ecology, economic botany, morphology, mycology, physiology, and taxonomy. A Mas-
ter of Science nonthesis option _is available. 
Major and minor work in the area of cell biology is offered under a cooperative arrange-
ment with the departments of Bacteriology, Biochemistry and Biophysics, Botany and Plant 
Pathology, Genetics, and Zoology and Entomology. See Cell Biology. The department is also 
a cooperating department in the water resources program. See Water Resources. 
Students entering graduate programs in the department should have a broad liberal 
science background which includes basic coursework in the physical sciences and mathematics, 
as well as the biological sciences. 
There is no foreign language requirement for the degree Master of Science. For the degree 
Doctor of Phllosophy, the mlnlmum requirement is one language, ordinarily German, French, 
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or Russian. The requirement may be met by a passing score on the Education Testing Service 
examination, by presenting a minimum of six quarters or four semesters of B credits of college-
level work in an approved language, or by passing a departmental translation examination. 
Students majoring in botany usually select minors from agronomy, bacteriology, biochem-
istry and biophysics, chemistry, forestry, genetics, geology, horticulture, physics, or zoology 
and entomology. 
Open to graduate students for minor only: 320, 404, 407, 410, 416, 417, 424, 428, 438. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
107. GENERAL BOTANY. 
(Bioi. 107) (3-6) Cr. 5. W.S.SSI. 
Prerequisite: Bioi. lOlA. Dodd. 
The relationship of structure and function, de-
velopment, reproduction, and evolutionary re-
lationships of representative plants. 
• 110. TECHNICAL LECTURE. 
(1-0) Cr. R; S. 
ltequired of students in the plant pathology 
curriculum. Requirements and opportunities for 
work in the field of plant pathology. 
155. LOCAL FLORA. 
(0-6) Cr. 3. S. 8811. 
Field and laboratory studies of common local 
plants, including trees, shrubs, and spring flow-
ering plants. Field trips. Not recommended for 
students with professional interests in plant 
science. Credits toward graduation not allowed 
if credits for 203 or 306 are recorded. 
203. FIELD BOTANY. 
(0-6) Cr. 3. S. 
Prerequisite: 107. 
Field and laboratory study of plants in various 
local habitats. Introduction to use of keys and 
basic ecological concepts. Field trips. 
216. WEED IDENTIFICATION AND CONTROL. 
(2-6) Cr. 4. F. 
Prerequisite: 107 or Bioi. 102A. lsely. 
Identification, biology, and distribution ofweeds. 
Plant classification pertinent to weedy groups. 
Principles of weed control. Field trips. 
256. DENDROLOGY. (For. 256) (2-6) Cr. 4. F. 
Prerequlslte: 107. 
Famllies, genera, and species of North American 
trees; angiosperms and gymnosperms. Field 
trips. 
301. FIELD BIOLOGY. 
Cr. 4. 881. (Lakeside Lab.) 
Prerequisite: Written permlaslon of lnatructor. 
A study of plants In natural environments; in-
cludes methods of identification, collection, and 
preservation as well as basic ecological con-
cepts. Field trips. Must be taken concurrently 
with Zool. 302. 
304. PLANTS AND MAN. 
(3--2) Cr. 4. W. 
Prerequlalte: 107 or Bioi. 102A. Jaely. 
Plants in relationship to the origin and dlJfusion 
of human cultures, evolution of cultivated plants, 
role of plants and plant sciences In the main-
tenance of present clvlllzations. Plants and plant 
products used for food and In Industry, tech-
nology, and medicine. 
306. PLANT TAXONOMY. 
(2-6) Cr. 4. 8.881. 
herequlalte: 1 0'1. PohL 
Principles of classlflcatlon of seed plants; survey 
of maJor plant families, ldentlflcatlon and field 
study of lOcal plants. Field trips. 
310. PLANT PHYSIOLOGY. 
(3--3) Cr. 4. W. 881. 
Prerequisite: 10'1 or BloL 102A; Cbem. 142, 
142L. 
Principles or vascular plant function including 
absorption and translocation of water and solutes, 
transpiration, photosynthesis, respiration, 
growth and development, and hormonal regu-
lation. 
320. PLANT PHYSIOLOGY. 
(3-6) Cr. 6. S. 
Prerequisite: 107; Cbem. 334 or 8.&8. 301. 
Application of elementary physical and biological 
principles to the understanding of plant pro-
cesses Involved In asslmllatlon, metabollsm, and 
regulation of growth and developm~nt. Experi-
mental approach emphasized. Credit toward 
graduation Is not allowed for both 310 and 320. 
• 338. SEED TECHNOLOGY. (Agron. 338) (2-2) Cr. 3. Alt. W, offered 1972. 
:Prerequlalte: 107 or Blol 102A; Agron. 114A. 
Everson. 
Production, harvesting, processing, quality eval-
uation, storage, and marketing of seeds. 
399. UNDERGRADUATE SEMINAR. 
( 1-0) Cr. 1 each Ume taken. W. 
Prerequisite: Junior clasalftcatlon and 12 credits 
In botany. Knaphus. 
Meetings of students and staff to discuss toplcs 
of current interest ln plant science. 
404. PLANT ANATOMY. 
(2-6) Cr. 4. F.W.SSI or II. 
Prerequlalte: 107. Lenten. 
Structure and development of vegetative and 
reproductive organs of vascular plants, with em· 
phasls on angiosperms. Includes lntroductlon 
to basic mlcrotechnlque. 
•407. PRINCIPLES OP PLANT PATHOLOGY. 
(2-4) Cr. 4. W.S. 
Pterequlllte: 310 or 320. 
Principles underlying the nature and control 
of plant dlaeases. 
• 409. CROP PROTECTION. (Agron. 409) See Agronomy. 
410. FUNDAMENTALS OP BOTANY. 
(3-4) Cr. 5. 8. 
Preregulalte: Fifteen erecllt. ln pby•lc:al .clence. 
KnaDiiu, LaMotte. 
Stucfy of plant forms and funcUoDI wlth approxl· 
mately equal emphasla on morpbologlcal-evolu· 
tionary and on pbyslco-c:hemlcal aepeets of bot-
any. 
•416. FOREST PATHOLOGY. 
(For. 416) (2-Gl Cr. 4. 8. 
herequlalte: 3 0 or 320. McNabb. 
Nature and control of forest and ehade tree 
diseases. Weekend fleld tripe In northern and 
eastern Iowa. For aatllfactory.fall credit only. 
•417. WOOD DETERIORATION. (For. 417) (2-8) Cr. 4. Alt. W, olrered 1913. 
Prerequlllle: 310 or 320. McNabb. 
Decay and etalne of wood, Including foreet prod· 
uct pathology. Field tr1~1 to local woodl and 
lumber yardS. For aatl8faetory·faU crecllt only. 
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424. GENERAL PLANT ECOLOGY. 
(2-3) Cr. 3. F.S.SSI. 
Prerequlalte: 203 or 308; Blot 103 or Agron. 
315 or For. 301. Landen. 
Vegetation structure and function ln relation to 
environment; claaelficatlon; community dynam-
Ics; management of vegetation demonstrated 
by local fteld trips; ecosystem viewpoints. May 
be taken at Iowa Lakeside Laboratory with writ-
ten permission of instructor. 
428. CELL BIOLOGY. 
(C.Bio. 428) See CeO Biology. 
•438. SEED BIOLOGY. (Agron. 438) (2-2) Cr. 3. W. 
Prerequlllte: 810 or 320. Burrla. 
Physiological aspects of seed development, ma-
turation, longevity, and germination; ecological 
and agricultural lmpllcations of seed blofogy. 
490. SPECIAL PROBLEMS. (Bioi. 490) Cr. 2 to 6 each time taken. 
Prerequisite: Ten credits In botany and permis-
sion of lnatructor. 
A. Morphology. 
B. Physiology. 
•c. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecology. 
G. Economic Botany. 
H. Honors Program. 
J. Cytology. 
K. Aquatic Plant Biology 
• Administered by the College of Agriculture. Courses 
not marked by an asterisk are administered by the 
College of Sciences and H umanlties. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. FRESHWATER ALGAE. 
(3-3) Cr. 4. F. (881. Lakeside Lab.) 
Prerequlelte: FUteen crecllta In blolOgtcalsclence. 
Dodd. 
Role of algae In freshwater habitats; environ-
mental factors affecting growth and distribution; 
basic procedures for coOectlng, Identifying, and 
enumerating. Field trips. May be taken at Iowa 
Lakeside Laboratory wltb written permlsslon of 
Instructor. 
506. MORPHOLOGY OF GREEN PLANTS. 
Research methods and techniques in plant phys-
iology. Permission of Instructor required for 2-
credlt option. 
52'7, 628. ADVANCED CELL BIOLOGY. 
(C.Bio. 621, 628) See CeO Biology. 
•541. DISEASES OF ECONOMIC PLANTS. 
(3-3) Cr. 4. F. 
Prerequisite: 401. 
Plant diseases caused by bacteria, fungi, nema-
todes, and viruses. For students not majoring 
in plant pathology. (3-6) Cr. 6. S. 
Prerequisite: Fifteen credlta In biological science 658. 
Including 107. Farrar. 
PALEOBOTANY. 
~)Cr. 3. Alt. W, offered 1912. 
Significant evolutionary trends In algae, bryo-
phyte&, and vascular plants and their relation 
to modem concepts of phylogeny. 
requisite: Permission of Instructor. Farrar. 
Introduction to the morpho!~, relationships, 
and identlftcatlon of fossU plants. Field trips. 
606. PRINCIPLES OF MYCOLOGY. 
(2-6) Cr. 4. F. 664. AQUATIC PLANTS. 
Prerequleite: Fifteen credita In biological science. 
'nftany. 
Morphology, cytology, and physiology of fungi; 
thelr relation to agrleulture and Industry. 
(2-6) Cr. 4. F. 
Prerequisite: 306. Wooten. 
Taxonomy, ecology, and morphological speciali-
zations of aquatic plants, with emphasis on 
vascular plants. Field trips. 
509. GENERAL VIROLOGY. 
(Bact. 609) See Bacteriology. •514. PLANT NEMATOLOGY. (3-3) Cr. 4. F. 
Prerequlalte: 401 or 416 or 411. Norton. 
Morphology, anatomy, and llfe cyclesofcommon-
ly encountered plant--parasitic nematodes; symp-
511. PLANT NUTRITION. 
(3.0) Cr. 3. F. 
Prerequisite: 320, Phys. 112, Chem. 335. 
LaMotte, Nevins, Stewart. 
Mineral nutrition, water relations, and tranelo- 516: 
cation In vascular plants. 
512. PLANT GROWTH REGULATION. 
(3-0) Cr. 3. W. 
Prerequisite: 320, Chem. 335. LaMotte. 
Vascular plant growth, correlative phenomena 
ln development, and hormones Involved In tbelr 
regulation. 
513. PLANT IIBTABOLISII. 
~)Cr.3.S. ' 
requlalte: 320, Phya. 112, Chem. 335. Nevins, 584. 
Stewart. 
Photosyntheala, respiration ~nd other aspects 
of metabolism In plants. 
614. PLANT MORPHOGENESIS. 
(3-0) Cr. 3. S. 
Prerequlalte: 404, 512. Horner, LaMotte. 
Cauaal mechanlams underlylng patterns of de- 590 
velopment. • 
511. PHYSIOLOGICAL METHODS AND 
TECHNIQUES. 
=9)Cr. 2or3.F. 
ulalte: Crecllt or claulftcaUon In 511 or 
112 or 513. Nevbla. 
tom expression; control; concepts. 
FIELD MYCOLOGY. 
(2-6) Cr. 4 each time taken. 881. 1913. (8811. 
1912. Lakeelde Lab.) 
Prerequisite: Nine credits In botany. Tllrany. 
CoOectlon and taxonomy of fungi and relation 
of their occurrence to environmental factors. 
Preparation and utlllzatlon of mycological ex-
slccatl. Field trips. May be taken at Iowa Lake-
side Laboratory wltb written permission of in-
structor. 
ADVANCED PLANT ECOLOGY. (2-3) Cr. 3. F. 
Prerequisite: 424. Landers. 
Theories and approaches to the study of vege-
tation from Clements to the most recent au-
thors; plant succession and community stablllty. 
Field trlps. 
SPECIAL TOPICS. 
Cr. 2 to 5 each tlme taken. 
Prerequlalte: Fifteen credits In botany, permla-
slon of lnatructor. 
A. Morphology. 
B. Physiology. 
•c. Plan~ Pathology. 
D. Mycology. 
E. Taxonomy. 
F\ Plant Ecology. 
G. Economic Botany. 
J. Cytology. 
K. Aquatic Plant Biology. 
•591. ADVANCED GENERAL PLANT PATHOLOGY. 
(4-3) Cr. 5. F. 
Prerequisite: 404, 407, 506, 509, 574; 511 or 
512 or 513, Bact. 300, Gen. 301 or 350, and 
credit or classification In Stat. 401. 
Representative plant diseases, plant disease 
concepts and processes, and literature review. 
• 592. HOST-PARASITE INTERACTIONS. 
(4-3) Cr. 5. Alt. W, offered 1972. 
Prerequisite: 591. 
Physiological and morphological aspects of plant 
disease. 
•593, EPIPHYTOLOGY. 
( 4-3) Cr. 5. Alt. W, offered 1973. 
Prerequisite: 591, Stat. 402. 
Study of interactions between and among host 
populations, parasite populations, and the en-
vironment. 
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594. PHYTOGEOGRAPHY. 
(0-6 and two weekend Reid trips.) Cr. 3. F. 
Prerequisite: Fifteen credits of bloloalcal sci· 
ence, Including Bot. 306; historical gecilogy rec-
ommended. Pohl. 
History and nature of the frlncipal vegetational 
formations, particularly o North America. Ori-
gins of vascular Dora; the Arcto-tertlary Dora; 
tertiary floras of the eastern and western U.S.; 
origins of grassland and desert floras; Pleisto-
cene and recent floristic history of the North 
American vegetation. 
595. AGROSTOLOGY. 
(2-4) Cr. 4. W. 
Prerequisite: 306. Pohl. 
Morphology, classlflcation, and identlflcatlon of 
grasses; utilization of grasses in agriculture and 
grazing. 
• Administered by the College of Agriculture. Courses 
not marked by an asterisk are administered by the 
College of Sciences and Humanities. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. ADVANCED MORPHOLOGY. 
(2-0) Cr. 2 each time taken. F.W.S. 
Prerequisite: 505. 
Special topics ln major plant groups. Reading, 
discussions, oral and written term papers. 
605. CYTOGENETICS. 
(Gen. 605) See Genetics. 
624. PHYSIOLOGY OF FUNGI. 
. (3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 506. Smith. 
Special physiology offungl; nutrition, metabolism, 
growth, and toxicology. 
629. FINE STRUCTURE OF PLANT CELLS. 
(3-0) Cr. 3. S. 
Prerequisite: 404; C.Blo. 428 or 528. Horner 
and WUdman. 
Structure and function of cells and cellular com-
ponents at various levels of evolutionary develop-
ment. 
641, 642, 643. GENERAL MYCOLOGY. 
(2-6) Cr. 4 each. Yr. 
Prerequisite: 407 or 416 or 41 7. Tlfl'any. 
Taxonomy, morphology, and phylogeny of slime 
molds and fungi (phycomycetes, ascomycetes, 
fungilmperfectl, and basidiomycetes). 
646. ANIMAL MYCOLOGY. 
(0-6) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 506. Tiffany. 
Morphology, cytology, and physiology of fungi 
causing animal mycoses; includes superficial my-
coses, dermatomycoses, and systemic mycoses. 
679, 680. MICROSCOPY I AND II. 
(2-9) Cr. 5 each. 679:F; 680: W. 
Prerequisite: 679: 310 or 320, 404, permission 
of Instructor; 680: 679. Homer. 
Current theories and methods encompassing 
light and electron microscopy. Chemical and 
physical preparations of specimens, qualitative 
and quantitative cytochemistry and histochem-
istry, .. autoradiography, microphotography, and 
anclllary techniques. 
690. ADVANCED PLANT TAXONOMY. 
(2-3) Cr. 3. S. 
Prerequisite: 306; Gen. 301 or 350. Isely. 
Literature and philosophy of plant classification, 
processes of speciation in higher plants, sources 
and interpretation of data, research methods, 
and plant nomenclature. 
•691. ADVANCED PLANT PATHOLOGY. 
(2-0 or 0-6) Cr. 2 each time taken. 
Prerequisite: Permission of Instructor. 
A. Diseases Caused by Bacteria. Alt. W, of-
fered 1972. Dunleavy. 
B. Plant Nematology. Alt. W, offered 1973. 
Norton. 
C. Forest Tree Diseases. Alt. F, offered 1971. 
McNabb. 
D. Laboratory In Virology. Alt. S, offered 1972 . 
Ford. 
E. Toxicology. Alt. S, offered 1973. 
F. Cllnical Diagnosis. SS. 
G. Soil-borne Plant Pathogens. Alt. S, offered 
1973. Martinson. 
H. Use of Host-resistant Genes. Alt. W, offered 
1972. Browning. 
698. SEMINAR. 
Meetings of botany starr and students to dis-
cuss recent literature and problems under inves-
tigation. 
A. Cr. 1. F.S. 
For students taking major work in morphol-
ogy and taxonomy. 
B. Cr. 1. F.S. 
For students taking major work in physiol-
~gy. 
•c. Cr. 1. F.S. 
For students taking major work In plant 
~athology. 
D. Cr. I. W. 
For all starr and students in botany and 
plant pathology. 
E. Cell biology. S. (C.Bio. 698) 
See Cell Biology. 
F. Cr. 1. F.S. 
For students taking major work in ecology. 
699. RESEARCH. 
A. Morphology. 
B. Physiology. 
•c. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecol<>gy. 
G. Economic Botany. 
J. Cytology. 
K. Aquatic Plant Biology. 
• Admlnt.tered by the College of Agriculture. Couraea 
not marked by an asterisk are aamlnlatered by the 
College of Sciences and Humanities. 
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**COURSES OFFERED AT THE IOWA LAKESIDE LABORATORY 
301L. (L:lOl) FIELD BIOLOGY. 
(4-12) Cr. 4. SSI. -
A study of plants in natural environments; in-
cludes methods of identification, collection, and 
preservation as well as basic ecological con-
cepts. Field trips. Must be taken concurrently 
with Zool. 302L. 
424L. (L:l20) GENERAL PLANT ECOLOGY. 
(8-24) Cr. 8. ssn. 
Prerequisite: 203 or 306; Bioi. 103 or Agron. 
315 or For. 301. 
Vegetation structure and function in relation to 
environment; classification; community dynam-
Ics; management of vegetation demonstrated by 
local field trips; ecosystem viewpoints. 
490. SPECIAL PROBLEMS. 
(See preceding section). 
600L. (L:109) ALGOLOGY. 
(8-24) Cr. 8. SSI. 
Prerequisite: Fifteen credits ln blologicalsclence. 
Identification and morphological study of algae 
with special reference to the fresh-water algae 
of the midwest. Field trips. 
575L. (L:105) FIELD MYCOLOGY. 
(8-24) Cr. 8. SSJI, ofl'ered 1972. 
Prerequisite: Nine credits in botany. 
Collection and taxonomy of fungi and relation 
of their occurrence to environmental factors. 
Preparation and utlllzatlon of mycological 
exslccatl. Field trips. 
579X L. (L:ll7) ECOLOGY AND SYSTEMATICS 
OF DIATOMS. 
(8-24) Cr. 8. SSII. . 
Prerequisite: Fifteen credits In biological science. 
Field experience in the study of fresh-water 
diatoms. Environmental factors affecting growth 
and distribution are stressed. Techniques, col-
lection, and preparation of diatom samples. 
579Y L.(L:l05)FIELDBIOLOGYOFANGIOSPERMS. 
(8-24) Cr. 8. SSII. 
Prerequisite: Fifteen credits In biological science. 
Field and laboratory study of local flowering 
plant populations, synthesizing the evolutionary, 
srstematlc, and ecological approaches. Methods 
o collecting, sampling, analyzing, and recording 
information; individual and group projects. For 
students with background in genetics and tax-
onomy. 
590. SPECIAL TOPICS. 
(See preceding section.) 
699. RESEARCH. 
(See preceding section.) 
• •written permission of the instructor is prerequisite 
to all courses offered at the Iowa Lakeside Labora-
tory. For current information concerning courses, reg-
istration, and housing, see the annual Iowa Lake-
side Laboratory Bulletin. This bulletin is usually 
available from participating departments after Feb-
ruary 15. Numbers beginning with L indicate numbers 
used by the U Diversity of Iowa. 
CELL BIOLOGY 
Aduisory Committee: C.C. Bowen, Ph.D., Chairman; Alan G. Atherly, Ph.D.; Darrel E. Goll, 
Ph.D.; Darryll E. Outka, Ph.D.; Peter A. Pattee, Ph.D.; James R. Redmond, Ph.D. 
Undergraduate Study 
A special program ln cell biology is not offered for the baccalaureate. Undergraduates 
wishing to prepare for graduate study ln cell biology should elect laboratory courses in bac-
teriology, botany, and zoology; an introductory course in genetics; mathematics through cal-
culus; chemistry through organic; and one year of physics. C.Bio. 428 or 527, 528 are recom-
mended to quallfted undergraduates deslrlng an introduction to this area. 
Graduate Study 
Work ls offered for the degrees Master of Science and Doctor of Philosophy with major in 
cell biology under an interdepartmental cooperative arrangement; minor work is offered to 
students taking major work in other areas. Facillties exist in the several departments for 
fundamental research in such areas as electron microscopy of cells, their chemistry and physi-
ology particularly in relation to molecular architecture, cellular mechanisms in heredity and 
radiation response, and the special cytology of bacteria, algae, fungi, protozoa and higher 
organisms. 
A student majoring ln cell biology wlll choose a major professor from the graduate fac-
ulty membership of the cooperating departments and wlll develop his program of study under 
the guidance of a committee nominated by the coordinating committee and appointed by the 
Dean of the Graduate College. 
For the Master of Science degree, CQmpetency in one foreign language is required, as dem-
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onstrated by an ETS proficiency rating of at least the 25th percentile or at least comparable 
proficiency as demonstrated to the satisfaction of the student's committee. The language re-
quirement for the Ph.D. degree may be met in either of the following ways: ( 1) One language 
with an ETS proficiency rating of the 25th percentile or above, or at least comparable pro-
ficiency in that language as demonstrated to the satisfaction of the student's committee, plus 
either a second language at the same proficiency level or successful completion of a substantial 
additional requirement as directed by the student's committee; or (2) One language with an 
ETS proficiency rating in the 50th percentile or above, or at least comparable proficiency in 
that language as demonstrated to the satisfaction of the student's committee. 
The following is a partial listing of courses that relate directly to cell biology: Bact. 645; 
B.&B. 574 and 575; Bot. 629, 679, and 680; Gen. 605; Zool. 529, 627, and 650. 
Open to graduate students for minor graduate credit only: 428. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
428. CELL BIOLOGY. 
(Bioi. 428, Bot. 428, Zool. 428) (3-0 or 3-3) 
Cr. 3 or 4. F. 
Prerequisite: Fifteen credits In the biological 
sciences; organic chemistry. Permission ol in-
structor required for enrollment In laboratory. 
VIles. 
Biological organization and function at the cel-
lular level. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
527,528. ADVANCED CELL BIOLOGY. 
~.&B. 527, 528; Bot. 527, 528; Zool. 527, 528) 3-6) Cr. 5 each. 527: F; 528: W. erequlslte: 527: Permission of Instructor; 528: 
527. Bowen, Outka, VUes. 
Structure and function of cytoplasm and nucleus; 
molecular architecture of intracellular differenti-
ation. 
590. SPECIAL TOPICS. 
(2-0) Cr. 2 each tlme taken. 
Prerequisite: Permission of Instructor. 
Current frontier areas ln cell biology. 
COURSES FOR GRADUATE STUDENTS, major or minor 
698. SEMINAR IN CELL BIOLOGY. 699. RESEARCH. 
(Bact. 698, B.&B. 698, Bot. 698E, Gen. 698, 
Zool. 698) (1-0) Cr. 1. 8. 
Prerequisite: Permission of Instructor. Bowen. 
Concepts and research ln cell biology. 
CERAMIC ENGINEERING 
David R. Wilder, Ph.D., Head of Department 
Professors: Charles M. Dodd, Cer.E.; Thomas D. McGee, Ph.D. 
Associate Professors: John T. Jones, Ph.D.; Elmer A. Rosauer, Dr.Rer.Nat. 
Assistant Professors: Michael F. Berard, Ph.D.; Orville Hunter, Ph.D. 
Undergraduate Study 
For undergraduate curriculum in ceramic engineering, leading to the degree Bachelor of 
Science, see College of Engineering, Curricula. 
Ceramic engineering deals with those products formed from natural and synthetic mJn-
erals which are rendered durable by a process of beat treatment at high temperatures. These 
include most of the nonmetallic inorganic substances manufactered Into electronic components, 
glass of all types, porcelain enamels, abrasives, cements, ultra-high temperature resistant 
refractories, many materials of construction, and other slmllar products. 
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The ceramic engineer is concerned with the technical problems encountered in the re-
search, development, control, production, and use of these products and materials. He must 
also be well versed ln the methods employed for forming, drying, and firing of ceramic raw 
materials. The ceramic engineer receives a well-rounded education to fit him for research, 
production, equipment and plant design, or sales engineering, depending upon the capabilities 
and incllnation of the individual. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Engineering, 
and Doctor of Phllosophy with major in ceramic engineering, and minor work to students tak-
ing major work ln other departments. 
Prerequisite to major graduate work is the completion of a curriculum in ceramic engi-
neering, ceramic technology, engineering, or physical science equivalent to that required of 
undergraduate students at this institution. 
There is no foreign language requirement for the degree Master of Science or Master 
of Engineering. 
For the degree Doctor of Philosophy the foreign language requirement may be met in one 
of the following three ways: ( 1) A score of at least 400 in each of two Educational Testing Ser-
vice foreign language examinations (French, German or Russian); (2) A score of at least 600 
In one Educational Testing Service foreign language examination (French, German or Russian); 
( 3) One year of formal course work (nine quarter hours) in either French, German, or Russian 
with a grade of at least C may be substituted for an Educational Testing Service score of 
400; two years of formal course work ( 18 quarter hours) for an Educational Testing Service 
score of 600. 
Open to graduate students for minor credit only: 341, 342, 343, 351, 362, 411, 412, 413. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. ORIENTATION. 
(1.0)Cr.R; S. 
201, 202,203. SEMINAR. 
(1.0) Cr. R; Yr. 
221. CERAMIC MATERIALS. 
(4.0) Cr. 4. F. 
Crystal structures of ceramic materials. Inter-
action of structure and defects with mechanical 
and thermal properties. 
222. CERAMIC ENGINEERING OPERATIONS. 
(3-3) Cr. 4. W. 
Prerequlaite: 221. 
Engineering theory and problem solution in ma-
terials handUng and preparation. 
223. CERAMIC MATERIALS PROCESSING. (3-3) Cr. 4. S. 
Prerequlalte: 222. 
Batchlng, forming, and drying of ceramic raw 
materials. 
233. HIGH-TEMPERATURE TECHNOLOGY. 
(3-3) Cr. 4. S. 
Prerequlalte: Chem. 142, 142L, Phye. 223. 
Principles and calculations Involved In producing, 
measuring, and controlling the high-temperature 
environment and ceramic processing. 
300. INSPECTION TRIP. 
Cr. R; S. 
Prerequielte: Junior ceramic engineering classifi-
cation. 
One-week trip inspecting ceramic plants and 
studying lndustrlal methods of production. 
301,302,303. SEMINAR. 
(1.0) Cr. R; Yr. 
341. HIGH-TEMPERATURE PROCESSES. 
(3-3) Cr. 4. F. 
Prerequlalte: 233. 
Uae Of high-temperature treatment to effect 
atomic transport and denslficatlon through sln-
terlng and vitrification. Prediction of final fired 
structure by means of phase equilibrium dia-
grams. 
342. VITREOUS STATE. 
(3-3) Cr. 4. W. 
Theory of vitreous state in ceramic glasses. 
Glass-forming reactions. Relationship of prop-
erties to composition and processing. 
343. ELECTRONIC CERAMICS. 
(3.0) Cr. 3. S. 
Prerequisite: 221; credit or classification in E.E. 
446 and Chern. 323. 
Fundamentals of electronic processes in ceramic 
materials. 
347. CERAMIC CONSTRUCTION MATERIALS. (3.0) Cr. 3. W. 
Correlation of the processing variables and the 
physical properties of the ceramic materials 
used In construction. Processing of glass, struc-
tural clay products, and composite materials. 
Primarily for architecture students. 
361. MICROSTRUCTURE OF CERAMIC 
MATERIALS. (1-6) Cr. 3. F. 
Prerequisite: 233. 
Characterization of ceramic materials from In-
formation obtained by microscopy and X-ray 
analysis. 
363. PHYSICAL PROPERTY MEASUREMENTS. ( 1-6) Cr. 3. 8. 
!»rerequisite: Credit or classification In 343. 
Thermal, kinetic, mechanical, and electrical prop-
erty determination in ceramic materials. 
362. COLLOID CHEMISTRY OF CERAMIC 
MATERIALS. 
(3-0) Cr. 3. W. 
Prerequisites: 221, Cbem. 321. 
Fundamental phenomena associated with sur-
faces and colloidal systems of ceramic and re-
lated materials. 
401, 402, 403. SEMINAR. 
( 1..0) Cr. R; Yr. 
411. CERAMIC INDUSTRIES I. 
(3-0} Cr. 3. F. 
Prerequisite: 342. 
Relationship of composition. crystal structure. 
fabrication techniques. and thermal processing 
to the properties of whitewares and technical 
ceramics. 
412. CERAMIC INDUSTRIES II. (3-0) Cr. 3. W. 
Prerequisite: 351. 
Manufacture, properties. uses, performance. and 
testing of basic. neutral. and acid refractories. 
413. CERAMIC INDUSTRIES III. 
(3-0) Cr. 3. S. 
Prerequisite: 342. 
Plant layout. processing. economic aspects. and 
structure of the enamel and glass industries. 
Inspection trip to porcelain enamel plant. 
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422. CERAMIC ENGINEERING DESIGN. ( 1-9) Cr. 4. \V. 
Prerequisite: 351. 
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Introduction to the design of laboratory fur-
naces. production dryers, and production kilns. 
423. CERAMIC ENGINEERING DESIGN. (1-6) Cr. 3. S. 
Prerequisite: 422. 
Ceramic plant layout and design. 
431. 432. 433. SENIOR PROJECT. 
431: (2-3) Cr. 3. F; 432: ( 1-6) Cr. 3. W; 433: 
(0-6} Cr. 2. S. 
Prerequisite: 351, 353. 
An individual ceramic development or research 
project designed by the student. 
490. SPECIAL PROBLEMS. 
(0-3 to 15) Cr. 1 to 5. 
Introduction to research methods. Investigation. 
and continuation of research problems for the 
undergraduate student. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
512. CERAMIC TECHNOLOGY. (3..0) Cr. 3. Offered as arr. 
Prerequisite: Permission of Instructor. 
Physics and chemistry of inorganic glasses. Re-
lationship of properties to composition and struc-
ture. Devitrlfied glasses. Melting. fining, and 
annealing. 
513. CERAMIC TECHNOLOGY. (3-0) Cr. 3. Offered as arr. 
Prerequisite: 343 or permission of Instructor. 
Semiconducting, dielectric. and magnetic prop-
erties of ceramic materials and their interpre-
tation with respect to composition and crystal 
structure. 
514.515. ELECTRON MICROSCOPY OF 
INORGANIC MATERIALS. 
514: (2-6) Cr. 4: 515: (0-6) Cr. 3. Offered as 
arr. 
Prerequisite: 514: Phys. 223; 515: 514. 
Introduction to the theory of electron optics 
and image formation. Principles of electron mi-
croscope operation including various diffraction 
modes and X-ray microanalysis. Specimen pre-
paration methods for Inorganic materials. 
516. DEFECTS IN CRYSTALLINE CERAMICS. (3..0) Cr. 3. Offered as arr. 
Prerequisite: Major In ceramic engineering. 
Thermodynamics of point defects In ceramic 
crystals. Control of f.olnt defect concentration 
by stoichiometry, dop ng, and atmosphere. 
521. DifFUSION IN CERAMIC SYSTEMS. (3..0) Cr. 3. Offered as arr. 
Prerequisite: Permission or Instructor. 
Phenomenological and mechanistic approaches 
to diffusion ln Ionic solids. Diffusion measure-
ments. Ionic conductivity. 
532. THEORY AND PROPERTIES OF 
COLLOIDAL AND RELATED CERAMIC 
MATERIALS. 
(3-3) Cr. 4. Offered as arr. 
Prerequisite: Permission of Instructor. 
Fundamentals of colloidal phenomena as applied 
to ceramic systems, Including theory of defioc-
culation, rheology, and measurements. 
590. SPECIAL TOPICS. 
Cr. arr. 
Prerequisite: Permission of Instructor. 
COURSES FOR GRADUATE STUDENTS, major or minor 
611. MECHANICAL PROPERTIES OF 
CERAMIC MATERIALS. 
(3-0) Cr. 3'. Offered as arr. 
Prerequisite: 516. 
Fundamentals of the elastic, anelastlc, and plas-
tic properties of Ionic and covalent solids. Me-
chanical properties. Dislocations In Ionic and 
covalent crystals. 
612. KINETICS OF CERAMIC PROCESSES. 
(3-0} Cr. 3. W. 
Fundamentals of solid reactions occurring at 
elevated temperatures. Sintering, vitrification, 
diffusional mechanisms and effects, reaction rate 
theory. 
613. MEASUREMENTS IN HIGH 
TEMPERATURE SYSTEMS. 
(3-0} Cr. 3. S. 
Theory, llmitation, and problems of analysis 
of measurements at elevated temperatures. 1-"ur-
naces and techniques- for determination of me· 
chanlcal, physical, structural, and chemical prop· 
ertles of ceramic materials at elevated temper-
atures. 
618. CRYSTAL CHEMISTRY OF CERAMIC 
MATERIALS. 
(3-0) Cr. 3. Offered as arr. 
Fundamentals of ceystal chemlstey and the sys-
tematic study of tile structures of the ceramic 
materials. 
619. PHASE EqUILIBRIA OF CERAMIC 
SYSTEMS. 
(3-0) Cr. 3. S. 
Prerequisite: 618 or permission or Instructor. 
Phase equUlbrla of the ceramic and closely re-
lated systems. 
699. RESEARCH. 
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CHEMICAL ENGINEERING 
George Burnet, Jr., Ph.D., Head of Department 
Professors: Wllllam H. Abraham, Ph.D.; Lionel K. Arnold, Ph.D.; David R. Boylan, Ph.D.; 
Lawrence E. Burkhart, Ph.D.; Maurice A. Larson, Ph.D.; George T. Tsao, Ph.D.; Thomas D. 
Wheelock, Ph. D. 
Associate Professors: Edgar V. Collins, M.S.; Kenneth R. Jolla, Ph.D.; Allen H. Pulsifer, Ph.D.; 
Richard C. Seagrave, Ph.D.; Robert W. Shearer, B.S.; John B. Sheeler, Ph.D.; Frank 0. Shuck, 
Ph.D.; John D. Stevens, Ph.D.; F. Dee Stevenson, Ph.D. 
Assistant Professors: Renata G. Bautista, Ph.D.; Anthony L. Frey, Ph.D.; Dean L. Ulrichson, 
Ph.D. 
Instructor: Larry G. Bauer, M.S. 
Undergraduate Study 
For undergraduate curriculum in chemical engineering leading to the degree Bachelor of 
Science, see College of Engineering, Curricula. 
The chemical engineer is concerned with the processes and equipment for bringing about 
changes in the state of matter and for transforming energy. He makes use of chemical and 
nuclear reactions and many physical operations such as mixing, distillation, crystallization, 
vaporization, and rutration. He is trained in the fundamentals of science and mathematics as 
well as in the principles of fluid flow, heat and mass transfer, and in thermodynamics. He 
is usually employed by chemical and allied industries, but he frequently makes contributions 
in the electronic, nuclear, metallurgical, and aerospace industries; in the fields of biomedical 
and biochemical engineering; and in private and public research and educational institutions. 
He is helping to solve important problems arising in the exploration of the ocean depths and 
of outer space, and is participating in the development of new devices for medical uses and 
new methods for processing information. He may be assigned specifically to design, construct, 
operate, and manage large manufacturing plants, or he may work on the development of new 
products and processes, or he may carry out basic research on the properties of matter or 
on systems used for processing matter and information. 
A five-year cooperative work-study program is available in the Chemical Engineering 
Department. See Cooperative Programs, College of Engineering. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Engineering, 
and Doctor of Phllosophy with major in chemical engineering, and minor work to students 
taking major work in other departments. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
substantially equivalent to that offered in chemical engineering at this institution. 
There is no foreign language requirement for the degrees Master of Science or Master 
of Engineering. For the degree Doctor of Philosophy a student must demonstrate a satisfac-
tory reading knowledge of either French, German, Russian, or Spanish. For students whose 
native language is not English, the ability to communicate in English, certified by the De-
partment of English, will, upon recommendation of the student's advisory committee, be ac-
ceptable as a substitute for the reading knowledge of one foreign language. 
Minor work usually will be selected from chemistry, mechanical engineering, mathematics, 
physics, statistics, or nuclear science. 
Open to graduate students for minor credit only: 351 352 353 435 450 451 452 454 
461. 462. 463, 471, 472, 473. ' ' ' ' ' ' ' ' 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1-0) Cr. R; 8. 
A discussion of the chemical engineering pro-
fession. 
161, 162, 163. CHEMICAL ENGINEERING 
LABORATORY. . 
(0-3 to 9) Cr. 1 to 3 each time elected. Yr. 
An approved assignment as laboratorian on 
special problems. 
201. INTRODUCTION TO CHEMICAL 
ENGINEERING. 
(3-0) Cr. 3. F. 
Prerequisite: Credit or classification In Cbem. 
142 and 142L. 
The application of stoichiometric principles to 
Industrial problems. 
202. MATERIAL AND ENERGY BALANCES. 
(3-0) Cr. 3. W. 
Prerequisite: 201. 
Application of material and energy balance cal-
cUlations to chemical engineering processes. 
210. CHEMICAL PROCESSING. 
(3-0) Cr. 3. S. 
Prerequisite: 201. 
Introduction to chemical processes Involving 
chemical conversion and separation with em-
phasis on economic analysis, process design, 
and optimization. Consideration of typical as 
well as new processes to provide an over-all 
view of the chemical engineering function. 
300. JUNIOR INSPECTION TRIP. 
Cr. R; S. 
Prerequisite: Junior classification In Chem. E. 
Visits to chemical industries and plants in an 
industrial area for one week. 
310. ENGINEERING UNIT OPERATIONS. (3-2) Cr. 4. F.S. 
~22~equlslte: Chem. 142, 142L, Math. 213, Phys. 
Material and energy balances, fluid flow, heat 
and mass transfer, rate processes, stage op-
erations, and system analogues. 
315. STOICHIOMETRY. 
(4-0) Cr. 4. F. 
Prerequisite: Math. 213, Phys. 222. 
Material and energy balances. Introduction to 
rate processes. 
341. COMPUTER APPLICATIONS IN 
CHEMICAL ENGINEERING. 
(2-3) Cr. 3. S. 
Prerequisite: 351, 352, Math. 213. 
Applications of digital and analog computers 
to the solution of problems arising In transport 
processes, chemical reactions, process dynamics, 
and equipment design. 
351. MULTISTAGE OPERATIONS. 
(4-0) Cr. 4. F. 
Prerequisite: 202. 
Appllcatlon of principles In 201 and 202 and 
physical chemistry to multistage processes for 
separation of chemical components. EquUibrium 
stage analysis of distillation, extraction, evap-
oration and crystallization. Problems Involving 
design and operation of multistage process equip-
ment are considered. 
352. MOMENTUM TRANSPORT OPERATIONS. 
(5-0) Cr. 5. W. 
Prerequisite: 202, Math. 213, Phys. 221. 
Concepts of momentum and mechanical energy 
transport in fluids are studied by examlnlng 
problems related to fluid friction, viscosity, pip-
Ing systems, settling, and now through porous 
media. The subjects of mtration, sedbnentation, 
and non-Newtonian fluids are ruso given atten-
tion. 
353. ENERGY TRANSPORT OPERATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 362 or E.M. 3'18. 
Consideration of thermal energy transfer prob-
lems which occur in the process industry. Prin-
ciples developed In 352 are extended to con-
duction and convection of heat. Design of heat 
transfer equipment is a major topic. Radiant 
heat transfer ls also covered. 
401,402,403. TECHNICAL SEMINAR. (1-0) Cr. R; Yr. 
Discussion of current problems of Importance 
to chemical engineers. 
435. PROCESS CONTROL. 
(3-0) Cr. 3. F. 
Prerequisite: 341, 363, Math. 321. 
Mechanisms used to control Industrial processes: 
their applications and llmltatlons. Dynamics of 
chemical process components and process con-
trol systems. Analog simulation of process sys-
tems. 
460. PROCESS CONTROL LABORATORY. 
(0-4) Cr. 2. F. 
Prerequisite: Credit or classification In 435. 
Experiments In chemical process dynamics and 
control. Measurement of system parameters, 
transient response, and frequency response. Sim· 
ulation of control systems. Transient response 
of chemical process equipment. 
451,462. CHEMICAL ENGINEERING 
LABORATORY. 
(0-6) Cr. 2 each. W.S. 
Prerequisite: Credit or classification in 454. 
Measurement of transport properties and rates 
of heat, mass, and momentum transfer; Inves-
tigation of process equipment. unit operations, 
and chemical reaction systems. Treatment of 
data, reports, and equipment design. 
464. MASS TRANSPORT OPERATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: 363. 
The eubjects of diffusion and mass transfer are 
studied In the context of chemical processes 
Involving separation and synthesis. This course 
ls an extension of 362 and 353. Problems of 
gas-liquid absorption, simultaneous heat and 
mass transfer, and chemical reactor technology 
are discussed. 
461,462. CHEMICAL ENGINEERING 
THERMODYNAMICS. 
461: (3-0) Cr. 3. F: 462: {2-0) Cr. 2. W. 
Prerequisites: 461: Math. 112, Phys. 222: 462: 
461, and 341 or Com.S. 201. 
Application of thermodynamic principles to chem-
ical engineering problems. Thermodynamic prop-
erties of fluids, phase equUlbrla, cliemical-reac-
tion equUlbra. 
463. CHEMICAL REACTOR DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: 462. 
Kinetics of chemical reactions, design of homo-
genous and catalytic flow and batch reactors. 
4'11, 4'12, 4'13. CHEMICAL ENGINEERING 
DESIGN. 
(1-6) Cr. 3 each. Yr. 
Prerequisite: 471: Credit or claselllcatlon In 454, 
461; 472: 4'11, credit or claaeUicatlon In 462; 
473:472, credit or-claaelflc8tlon In 463. 
Principles of process and plant design; economic 
and feasibWty analysis; appUcation of optbnlza-
tlon techniques. 
490. SPECIAL PROBLEMS. 
(0-3 to 18) Cr. 1 to 6. 
Introduction to research methode; Investigation 
of an approved topic. 
H. Honora. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
600. INDIVIDUAL PROBLEMS. 
Prerequisite: MaJor In chemical engineering. 
Investigation o( an approved topic on an in-
dividual basts. 
616. ORGANIC CHEMICAL INDUSTRIES. 
(3-0) Cr. 3. 88. 
Prerequisite: Chem. 336. 
Chemfcal engineering aspects of manufacture 
of the prlnclpiil organic chemicals. 
516. REA VY INORGANIC CHEMICAL AND 
FERTILIZER INDUSTRIES. 
(3-0) Cr. 3. 88. 
Prerequlalte: Pennlaslon or Instructor. 
Manufacture of commercial fertUizers and re-
lated heavy Inorganic chemicals. 
617. CHEMURGIC INDUSTRIES. 
(3-0) Cr. 3. S.S. 
Prerequisite: Chem. 335. 
Occurrence, composition, and properties of agri-
cultural products and their Industrial treatment 
and utUlzatlon. 
A. Carbohydrates and carbohydrate-bearing 
materials. 
B. Vegetable and animal oils and fats. 
C. Other products of agricultural origin. 
520. BIOCHEMICAL ENGINEERING. (3.()) Cr. 3. W. 
Application of baste chemical engineering princi-
ples In biochemical and biological process ln-
i:lustrles such as fermentation, food processing, 
enzyme technology, and biological waste treat-
ment. 
536. PROCE·ss DYNAMICS. 
(3-0) Cr. 3. S. 
Prerequisite: 435. 
Applications of dynamic analysis techniques in 
the study of nonsteady state chemical processes. 
541,642. CALCULATION METHODS FOR 
CHEMICA&. ENGINEERS. 
(3·0) Cr. 3 each. F.W. 
Prerequisite: 541: 454, credit or classlflcation 
In Math. 322; 642: 541. 
541: Analysis and design of equipment and pro-
cesses and the solution of the resulting differen-
tial equations by operational, series, and analog 
computer techniques. 542: Advanced analysis 
and design of equipment and processes by digi-
tal computer simulation and solution. 
645. INDUSTRIAL CHEMICAL PROCESS MODELS. (3-0) Cr. 3. 88. 
Prerequisite: 542. 
Construction and application of linear and non· 
llnear deterministic models for optlmlzlng, plan-
ning, and scheduling chemical manufacturing 
processes. Introductory applications of stochastic 
models to chemical processes. 
564, 
566. 
581. 
582. 
585. 
590. 
555, 556. ADVANCED UNIT OPERATIONS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 464. 
554: Momentum transport processes in fluid-
solid systems. Derivation and analysis of the 
basic equations of change; laminar and turbu-
lent flow; Oow through porous media and fluid-
ization; Oow past submerged bodies. 555: Energy 
transport processes. Steady-state and dynamic 
thermal processes, coupled energy and momen-
tum transfer, and radiative transport. 556: Mass 
transfer. Diffusion theory, two-phase mass trans-
fer, mass transfer efficiencies, coupled heat and 
mass transfer. 
MULTI.STAGE OPERATIONS. 
(3-0) Cr. 3. 88. 
Prerequisite: 351. 
General theory of multi-stage processes such 
as distillation, absorption, extraction, and ion 
exchange. Applications of finite difference cal-
cwus in cascade theory. Use of equilibrium 
phase relations and design optimization tech-
niques. 
SOLVENT EXTRACTION. 
(3-0) Cr. 3. SS. 
Prerequisite: 351. 
Theory and application of solvent extraction to 
Industrial processing. 
THERMODYNAMICS OF SINGLE 
COMPONENT SYSTEMS. 
(3-0) Cr. 3. F. 
Prerequisite: 461. 
Application of thermodynamic laws and funda-
mental relations to single component systems. 
Properties of nonideal fluids. 
THERMODYNAMICS OF MULTI-
COMPONENT SYSTEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 581. 
Thermodynamic properties of solutions. Phase 
equUlbria and chemical reaction equUlbria. 
CHEMICAL ENGINEERING KINETICS. 
(3-0) Cr. 3. S. 
Prerequisite: 463. 
Theory of absolute reaction rates; mass and 
heat transfer in catalytic beds; treatment of 
differential and integral conversion data. 
SPECIAL TOPICS. 
Cr. 2 to 5 each time taken. 
A series of one-term courses chosen from such 
topics as catalytic reactor design, cost estima-
tion, chemical engineering of nuclear processes, 
fluidized bed reactors, crystallization, polymeri-
zation, statistical thermodynamics, applied elec-
tro-chemistry, and bioengineering. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601,602,603. SEMINAR. 
(1·0) Cr. 1 each. Yr. 
631,632,633. ADVANCED TRANSPORT 
PHENOMENA. 
(3-0) Cr. 3 each. Alt. Yr, aa arr. 
Prerequisite: 556, Math. 322, 410. 
Advanced topics ln the transPOrt of momen-
tum, energy, and mass; derivat1on and applica-
tion of equations of cnange; thermodynamics 
of Irreversible processes; statistical theories of 
turbulence: eddy dlffuslon; boundary layer the-
ory; particulate systems (packed and fluidized 
beds); non-Newtonian systems; correlation of 
transfer coefficients. 
643. ADVANCED CALCULATION METHODS FOR 
CHEMICAL ENGINEERS. (3-0) Cr. 3. S. 
Prerequisite: 541. 
Advanced analysis and design of equipment 
and processes requiring specialized mathemat-
ical techniques. 
699. CHEMICAL ENGINEERING RESEARCH. 
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CHEMISTRY 
John D. Corbett, Ph.D., Chairman of Department 
Professors: Charles V. Banks, Ph.D.; Orvllle L. Chapman, Ph.D.; Harvey Diehl, Ph.D.; Velmer 
A. Fassel, Ph.D.; Dexter French, Ph.D.; James S. Fritz, Ph.D.; Henry Gilman, Ph.D.; Charles 
A Goetz, Ph.D.; Robert S. Hansen, Ph.D.; Robert A. Jacobson, Ph.D.; W. Bernard King, Ph.D.; 
DonS. Martin, Jr., Ph.D.; Robert E. McCarley, Ph.D.; Jack E. Powell, Ph.D.; Klaus Ruedenberg, 
Ph.D.; Glen A. Russell, Ph.D.; Frank H. Spedding, Ph.D., LL.D.; Harry J. Svec, Ph.D.; Adolf 
F. Voigt, Ph.D.; William C. Wildman, Ph.D.; Harley A. Wilhelm, Ph.D. 
Associate Professors: Robert J. Angellcl, Ph.D.; Rachel H. Edgar, Ph.D.; James H. Espenson, 
Ph.D.; Hugo F. Franzen, Ph.D.; Bernard C. Gerstein, Ph.D.; Wilbert Hutton, Ph.D.; Walter S. 
Trahanovsky, Ph.D.; John G. Verkade, Ph.D. 
Assistant Professors: Thomas J. Barton, Ph.D.; G. Vincent Calder, Ph.D.; Jon C. Clardy, Ph.D.; 
David K. Hoffman, Ph.D.; Dennis C. Johnson, Ph.D.; Charles J.V. Scanlo, Ph.D. 
Instructor: Gerald J. Small, Ph.D. 
Undergraduate Study 
For undergraduate curriculum in sciences and humanities or curriculum in chemistry, lead-
ing to the degree Bachelor of Science, see Sciences and Humanities, Curriculum and Chemistry, 
Curriculum. 
Graduates in chemistry qualify in many fields: as teachers of chemistry, as analytical or 
control chemists, as supervisors in industry, as technical sales personnel and as research chem-
ists in federal, state, municipal, academic, or industrial laboratories. 
Undergraduate chemistry students take not only studies in chemistry but also courses 
in mathematics, physics, German or Russian, and in cultural subjects. Students with the nec-
essary high scholastic standing usually continue with graduate work, where they can explore 
more thoroughly the specialized areas of chemistry in which they are interested. 
To meet the different needs of students of chemistry, Iowa State University has two cur-
ricula, both of which lead to the degree Bachelor of Science. Both the curriculum in chemistry 
and the curriculum in sciences and humanities, with a major in chemistry, prepare the student 
for graduate study and for industrial work at the Bachelor of Science level. 
Undergraduate students of chemistry in the curriculum in chemistry or in the curriculum 
in sciences and humanities usually have the following basic courses or their equivalents ln 
their programs: 114, 115, 120, 224, 301, 302, 303, 316, 325, 326, 327, 330, 331, 332, 333, 
and 6 credits of advanced chemistry. As supporting work undergraduate majors have found 
the following courses desirable: Math. 110, 111, 112, 213; Phys. 221, 222, 223. These lists 
of courses are not to be regarded as statements of fixed requirements or as complete out-
llnes of the work necessary for the major. They are given solely for the convenience of students 
or advisers who wish to estimate the amount of basic, nonspeciallzed study which may be 
needed 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Phllosophy 
with majors in analytical, inorganic, organic, and physical chemistry and in combinations there-
of. Minor work is offered to students taking major work in other departments. 
In cooperation with the Institute for Atomic Research, special facilltles are offered to 
graduate students in other departments of the U Diversity who wish to use radioactive isotopes 
ln their research. Analytical chemistry, calculus, and physics are required for this phase of 
chemistry. 
The Department of Chemistry requires all graduate students majoring in chemistry to 
teach as part of their training for an advanced degree. 
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Prerequisite to major graduate work is the completion of undergraduate work in chemis-
try, mathematics, and physics, substantially equivalent to that required of undergraduate 
students at this institution in the curriculum in chemistry. 
Open to graduate students for minor c,redit only: 301, 302, 321, 322, 322L, 323, 323L, 
334, 335,33~408,42~493,494. 
Index to field of work is given by the second and third figures of course numbers: 
(a) Inorganic Chemistry 00 to 09 
(b) Analytical Chemistry 10 to 19 
(c) Physical Chemistry 20 to 29 
(d) Organic Chemistry 30 to 39 
(e) General Chemistry 40 to 49 
(f) Open 50 to 89 
(g) Special Topics 90 
(h) Physical Chemistry 91 to 94 
( i ) Research 95 to 99 
For courses in biochemistry, biophysics, and metallurgy, see Index. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
114. QUANTITATIVE ANALYSIS. 
(3-6) Cr. 6. F. 
Prerequisite: High school chemistry. 
Review of fundamental principles of chemistry 
wlth emphasis on chemical equUlbrium, gas laws, 
and calculations. Theory and practice of gravi-
metric and volumetric analysis with particular 
attention to acld-base reactions. For students 
majoring In chemistry or biochemistry. 
116. QUANTITATIVE ANALYSIS. 
(S-8) Cr. 6. W. 
Prerequisite: 114 or 211. 
Theory and practice of volumetric analyses in-
volving oxidation-reduction and formation of non· 
dissociated ions. Theory of electrochemistry. Col-
orimetry. Methods or effecting separations. 
Design Of analytical methods and evaluation of 
results. For students majoring in chemistry or 
biochemistry. 
120. CHEMICAL STRUCTURE AND BONDING. 
(6-0) Cr. 5. S. 
Pterequlalte: 116; Math. 110. 
Atomic structure, nuclear properties, and wave 
nature of electrons. Perlodlc properties of the 
elements. Qualitative introduction to modern 
understanding of chemical binding and molec· 
ular structure ln metallic and nonmetallic com-
pounds. For chemistry majors. 
140. FOUNDATIONS OF CHEMISTRY. 
(4-0) Cr. 3. F.S. 88. 
Prerequlalte: Credit or claaslficatlon In 140L. 
Baalc methods and concepts of chemlatry that 
a student must master before he is ready for 
other college chemistry. For students who have 
not taken high Behoof chemistry or those with 
otherwise deftclent backgrounds. The content of 
this course la arproxlmately equivalent to a 1-
year hlgh achoo Chemistry course. 
140L. LABORATORY FOUNDATIONS OF 
CHEMISTRY. 
(0-3) Cr. 1. F.S. 88. 
Pterequlalte: Credit or daaal.flcatlon In 140. 
Laboratory to accompany 140. 
•141, 142. GENERAL CHEMISTRY. 
(4-0) Cr. 3 each. 141: F.W.SS; 142: W.S.SS. 
Prerequlalte: 141: HJgb school chemlatry or 140 
and 140L, credit or classification in 141L; 142: 
141, 141L. 
Principles of chemistry and properties of mat-
ter explained in terms or modern chemical theory. 
•J41L, 142L. LABORATORY IN GENERAL 
CHEMISTRY. 
(0-3) Cr. 1 each. 141L: F.W.SS; 142L: W.S.SS. 
Prerequisite: 141L: Credit or classification In 
141; 142L: 141L. 
Laboratory to accompany 141 and 142. 141L 
must be taken with 141; 142L is not a nec-
essary corequisite with 142. 
•147, 148. GENERAL CHEMISTRY. 
(4-0) Cr. 3 each. 147: F; 148: W. 
Prerequisite: 147: High school chemistry and 
physics with grades orB or better, rank In top 
20 percent or high school class, credit or classi-
Dcatlon in 147L; 148: 147, 147L. 
Chemistry explored at greater depth than in 
141 and 142. May be elected by well-prepared 
students in all colleges. For students with strong 
Interest in science-related fields. 
•147L, 148L. GENERAL CHEMISTRY 
LABORATORY. 
(0-3) Cr. 1 each. 147L: F; 148L: W. 
Prerequisite: 147L: Classification in 147; 148L: 
141L. 
Laboratory to accompany 147 and 148. 147L 
must be taken with 14 7; 148L Is not a nec-
essary corequisite with 148. 
211. ~ANTITATIVE ANALYSIS. 
(3-8) Cr. 5. F.W.S.SS. 
Pterequlslte: 142L or 148L. 
Theory and practice of elementary gravimetric, 
volumetric, and colorimetric analysis. 
224. PHYSICAL CHEMISTRY. 
(3-0) Cr. 3. S. 
Prerequisite: 120, Math. 112; Phys. 112 or 222. 
Elementary thermodynamics and theory of the 
gaseous state. Homogeneous equUlbrla. For stu-
dents majoring in chemistry or biochemistry. 
• Credits from only one of the following two series 
should count towanf graduation: 
1. 141, 141L, 142, 142L. 
2. 147, 147L, 148, 148L. 
231. ELEMENTARY ORGANIC CHEMISTRY. (3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 142L or 148L, credit or classifi-
cation in 232. 
For students desiring a terminal course. Not 
recommended for students in physical or bio-
logical sciences. Students desiring a more rig-
orous course should take 334, 335, and 337. 
Credit to~ard graduation will not be given for 
both 231 and 334. 
232. LABORATORY IN ELEMENTARY 
ORGANIC CHEMISTRY. 
A, B: (0-6) Cr. 2 each. C: (0-3) Cr. 1. F.W.S.SS. 
Prerequisite: Credit or classlfication In 231. 
A: Laboratory techniques including gravimetric 
analysis, volumetric analysis, and organic func-
tional group analysis. B: Laboratory techniques 
in synthetic and qualitative organic chemistry. 
Particular emphasis on chemical and physical 
properties of dyes, polymers, fats, and carbo-
hydrates. C: Condensation of material covered 
in 232B. 
301, 302. INORGANIC CHEMISTRY. 
~;?>Cr. 3 each. 301: W; 302: S. 
requisite: 325 or 322. 
Bonding in Inorganic systems; descriptive and 
systematic chemistry of the elements. Emphasis 
on correlation of structure and bonding with 
chemical and physical properties of inorganic 
compounds; applications of thermodynamics, ki-
netics, and other physical methods to study of 
inorganic systems. 
303. INORGANIC CHEMISTRY LABORATORY. 
(0-6) Cr. 2. S. 
To accompany 302. For students majoring in 
chemistry or biochemistry. 
309. INORGANIC CHEMISTRY REVIEW. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of Instructor. 
Advanced undergraduate inorganic chemistry. 
For students who wish to review In preparation 
for graduate courses. 
316. QUANTITATIVE ANALYSIS. 
(3-6) Cr. 5. S. 
Prerequisite: 115, 326. 
Gas analysis. Physicochemical methods of anal-
ysis. Survey of analytical practice in chemical 
technology. The literature of analytical chemis-
try. For chemistry and biochemistry majors. 
319. ANALYTICAL CHEMISTRY REVIEW. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of instructor. 
For students who have already completed at 
least two quarters of analytical courses and who 
wish to review in preparation for graduate 
courses. 
321, 322, 323. PHYSICAL CHEMISTRY. (3-0) Cr. 3 each. 321: F.S; 322: F.W; 323: W.S. 
Prerequisite: 321: 211 or 142, Ph)':&. 223, Math. 
112 recommended; 322: 321; 323: 322. 
Properties of gases, liquids, and sollds;solutionsf· 
thermochemistry and thermodynamics; chemica 
kinetics; electroChemistry; atomic and molecular 
structure. Students majoring ln chemistry or 
biochemistry ordinarily will elect 224, 325, 326, 
327. 
322L. LABORATORY IN PHYSICAL CHEMISTRY. 
(0-3) Cr. 1. W. 
Prerequisite: Credit or cluslftcatlon In 322 rec-
commended. 
Should accompany 322. 
323L. LABORATORY IN PHYSICAL CHEMISTRY. 
(0-6) Cr. 3. S. 
Prerequisite: 322L, credit or claulftcatlon in 
323 recommended. 
Should accompany or follow 323. 
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325. PHYSICAL CHEMISTRY. (3-0) Cr. 3. F. 
Prerequisite: 224. 
Heterogeneous equUlbria. Electrochemistry. For 
students majoring in chemistry or biochemistry. 
Chemical engineering students wUl take 321, 
322, 323. 
326. PHYSICAL CHEMISTRY. 
(3-0) Cr. 3. W. 
Prerequisite: 325. 
Liquids and crystals. Molecular structure. Quan-
tum theory and spectra. Kinetics. Surface chem-
istry. Nuclear chemistry. For students majoring 
in chemistry or biochemistry. 
327A, 327B. LABORATORY IN PHYSICAL 
CHEMISTRY. 
(0-6) Cr. 3 each. 327A: F; 327B: W. 
Prerequisite: 327A: 115; 3278: 327A. 
To accompany or follow 325 and 326. For stu-
dents majoring ln chemistry, chemical engineer-
ing, or biOchemistry. 
329. PHYSICAL CHEMISTRY REVIEW. 
(3-0) Cr. 3. W. 
Prerequisite: Permission of instructor. 
For students who have completed a year of 
undergraduate physical chemistry and who wish 
to review in preparation for graduate courses 
in physical chemistry. 
330. LABORATORY IN ORGANIC CHEMISTRY. 
(0-6) Cr. 2 each time taken. F.W.S, 
Prerequisite: 115. 
To accompany 331, 332, 333. For students ma-joring in chemistry or biochemistry. 
331,332,333. ORGANIC CHEMISTRY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 331: 120;. 332: 331; 333: 332 or 
335. 
For students majoring in chemistry and bio-
chemistry. 331, 332: Chemistry of aliphatic and 
aromatic compounds. Pol}rfunctlonal and hetero-
cyclic chemistry. 333: Modem research tech· 
niques and their use in organic chemistry. 
334,335,336. ORGANIC CHEMISTRY. 
~0) Cr. 3 each. 334: F.W; 335: W.S; 336: S. 
requisite: 142 and 142L, or 148 and 148L. 
Modem organic chemistry, Including nomencla-
ture1 syntliesis, structure and bondlng1 reaction 
meChanisms, physical methods, carbonydrates 
proteins, and llplds. Premedical students wiii 
take this sequence. Students majoring in chem· 
istry will ordlnarlly take 331, 332, 333. 
337. LABORATORY IN ORGANIC CHEMISTRY. 
(0-6) Cr. 2. W.S. 
Prerequisite: Credit or classmcatlon In 335. 
338. LABORATORY IN ORGANIC CHEMISTRY. 
(0-3) Cr. 1. S. 
Prerequisite: Credit or classmcatlon ln 336. 
339. ORGANIC CHEMISTRY REVIEW. 
(3-0) Cr. 3. W. 
Prerequisite: Permission of Instructor. 
For ·students who have completed a year of 
organic chemistry and wish to review In prepar-
ation for graduate coursesln organic chemistry. 
399. UNDERGRADUATE RESEARCH. 
Cr. arr. 
Prerequisite: Permission or staff member with 
whom student proposes to work. 
408. RADIOCHEMISTRY. 
(2-6) Cr. 4. F. 
Radioactivity; theory, operation and uses of 
radiation meuuring Instruments; principles of 
radiochemistry. For students In engineering. 
426. RADIOTRACER METHODS. 
(2-0) Cr. 2. F. 
Pretequlalte: 323 or 326 or 493; Pby1. 112. 
316 Courses and Programs 
Radioisotope technique& and their applications 
to problems in biology and allied sciences. For 
stuC:lents in biology and agriculture. 
490. SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: Permission of Instructor. 
493, 494. BIOPHYSICAL CHEMISTRY. 
(3.0) Cr. 3 each. 493: F; 494: W. 
Prerequisite: Math. 112. 
Physical chemistry with application to biological 
systems. Not accepted for credit toward a de-
gree in chemistry or chemical engineering. 322L 
and 323L may be taken concurrently by those 
desiring laboratory. 
499. SENIOR RESEARCH. 
(0-6 or 9) Cr. 2 or 3 each time taken. 
Prerequisite: Permission of stall' member with 
whom student proposes to work. B average In 
aU chemistry, physics, and mathematics courses. 
Research in chosen area of chemistry, with 
final written report as senior thesis. This course 
should be elected for three consecutive quarters just preceding graduation. For students majoring 
ln chemistry. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. INORGANIC PREPARATIONS. 
(0-6) Cr. 2. F. 
Prerequisite: 302. 
Preparation and characterization of inorganic 
and organometalllc compounds by modern re-
search techniques. 
505. PHYSICAL PRINCIPLES OF INORGANIC 
CHEMISTRY. 
(3-0) Cr. 3. F.S. 
Prerequisite: 302 and 323 or 326. 
Theoretical concepts of bonding and structure 
applied toinorganlcchemistry. Elementary group 
theory, hybridization and locallzed covalent 
bonding, molecular orbitals, and ligand field 
theory. 
506. APPLICATION OF PHYSICAL METHODS 
IN INORGANIC CHEMISTRY. 
(3-0) Cr. 3. W. 
Prerequisite: 505. 
Spectrometric, magnetic, and dlffractlon mea-
surements ln Inorganic and organometallic re-
search problems. Emphasis on stereochemical 
and bonding Information. 
507. SYSTEMATIC INORGANIC CHEMISTRY. 
(3.0) Cr. 3. S. 
Prerequisite: 505, and 506 or 536 or 592. 
Desc~lptive chemistry of the metallic and non-
metallic elements. 
511. ADVANCED QUANTITATIVE ANALYSIS. 
(3.0) Cr. 3. S. 
Prerequlalte: 316, and 323 or 326, and 333 
or 336. 
General methods, descriptive inorganic analysts, 
and current literature. 
512. ELECTROCHEMICAL METHODS OF 
ANALYSIS. 
(2-3) Cr. 3. F. 
Prerequlalte: 316, and 323 or 326, and 333 
or336. -
Principles and applications of electrochemical 
methOds and mass spectrometry. 
513. MOLECULAR ABSORPTION 
SPECTROPHOTOMETRY. (2-3) Cr. 3. W. 
Prerequlalte: 316. and 323 or 326, and 333 
or 336. 
Principles and analytical applleations of absorp-
tion spectrophotometry. 
514. ANALYTICAL ATOMIC SPECTROSCOPY. 
~r.2.S. 
ulalte: 323 or 326; Phys. 223. 
Principles and experimental methods of optical 
emission spectroscop)', atomic absorption spec-
troscopy, and X-ray fluorescence spectroscopy. 
515. ANALYTICAL ATOMIC SPECTROSCOPY 
LABORATORY. 
(0-e) Cr. 2. F.W.S. 
Prerequisite: 514. 
Laboratory in optical emission, atomic absorp-
tion, and X-ray fluorescence spectroscopy. · 
516. QUANTITATIVE ORGANIC ANALYSIS. 
(1-3 to 9) Cr. 2 to 4. W. 
Prerequisite: 333 or 336. 
Chemical analysis via functional groups, kinetic 
methods, spectrophotometric and physical meth-
ods, analytical separations. Optional laboratory 
work on a special analytical problem. 
517. SPECIAL PROBLEMS IN ANALYTICAL 
CHEMISTRY. 
(0-3 to 12) Cr. 1 to 4. 
Prerequlsfte: Permission of Instructor. 
Laboratory work on a special project in chem-
ical analysis. 
521. STATISTICAL THERMODYNAMICS. 
(3-0) Cr. 3. F. 
Prerequisite: 323 or 326. 
Boltzman distribution, thermodynamics from a 
statistical viewpoint, Einstein and Debye cryst-
als, ideal gases, equipartitlon theorem, kinetic 
theory, review of kinetics. 
522. CHEMICAL THERMODYNAMICS I. 
(3.0) Cr. 3. W. 
Prerequisite: 323 or 326. 
Gases, solutions, homogeneous and heteroge-
neous equlllbria. 
523. CHEMICAL THERMODYNAMICS II. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 522. 
Appllcatlons to chemical systems. 
' 524. SURFACE CHEMISTRY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 323 or 326. 
Basic principles and applleations. 
526,527. RADIOCHEMISTRY. 
(2.0) Cr. 2 each. 526: Alt. W, offered 1972; 
527: Alt. S, offered 1972. 
Prerequisite: 323 or 326. 
Natural and artificial radioactivity; sources, pre-
parations, and properties. Measurementofradia-
tlons. Chemistry of the radio-elements. Appll-
cations of radioactive Isotopes. 
528. CHEMICAL KINETICS AND MECHANISMS. (3.0) Cr. 3. S. 
Prerequisite: 323 or 326. 
Methods of studying reaction rates and mech-
anisms; Inference of mechanisms from rate laws· 
reversible, consecutive, and competing reactions; 
chain mechanisms; exchange reactions· Isotope 
rate effects; very rapid reactions; acid-bS:se catal-
ysis; theories or unlmolecular reactions· absolute 
rate theory. • 
529. LABORATORY IN RADIOTRACER 
TECHNIQUES. 
(0-6) Cr. 2. W.S. 
Prerequisite: 426. 
Measuring and handling radioactive substances 
in chemical and biological experiments. 
531, 532. MECHANISTIC THEORY OF ORGANIC 
CHEMISTRY. 
(3-0) Cr. 3 each. 531: W; 532: S. 
Prerequisite: 323 or 326; 333 or 336. 
Organic reaction mechanisms, organic synthesis, 
stereochemistry of organic processes. 
535. ADVANCED ORGANIC LABORATORY. 
(0-3 or more) Cr. 1 or more each time taken. 
F.w.s.ss. 
Prerequisite: Permission of staff member with 
whom work Is to be done. 
Experimental techniques in organic chemistry. 
536. INTRODUCTION TO ORGANIC CHEMISTRY 
RESEARCH. 
(2-3) Cr. 3. F. 
Prerequisite: 323 or 326, and 333 or 336. 
Principles of infrared, ultraviolet, nuclear mag-
netic resonance, and electron spin resonance 
spectroscopy as applied to organic chemistry. 
Physical methods of purification, separation, and 
characterization of organic materials. 
539. ADVANCED ORGANIC CHEMISTRY. 
(3-0) Cr. 3. F.SS. 
Prerequisite: 323 or 326, and 333 or 336. 
Descriptive organic chemistry with emphasis 
on synthesis and stereochemistry. 
590. SPECIALTOPICSIN PHYSICAL CHEMISTRY. 
(1-0) Cr. 1. 
Introduction to the various areas of current 
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research in physical chemistry at Iowa State 
University. 
591. SYMMETRY AND MOLECULAR STRUCTURE. (2-0) Cr. 2. S. 
Prerequisite: 323 or 326. 
Molecular symmetry elements, symmetry adapt-
ed wave functions, applications to the electronic 
structure of molecules and spectroscopy. 
592. CHEMICAL BONDING AND STRUCTURE. 
(3-0) Cr. 3. S. 
Prerequisite: 505, or Phys. 548 and classifica-
tion in 591. 
Variation principle or quantum mechanics, atomic 
orbitals, many electron systems, atomic states 
and angular momentum, atoms in crystal fields, 
diatomic molecules, polyatomlc molecules, com-
plexes, electron deficient molecules, pi-electron 
systems, hydrogen bonds, vander\\ aals bonds, 
metallic bonds. 
593. CHEMICAL SPECTROSCOPY AND 
STRUCTURE. 
(3-0) Cr. 3. F. 
Prerequisite: 505 or 591. 
Interaction of radiation and matter; radio fre-
quency, infrared, visible and ultraviolet spec-
troscopy. 
594. DIFFRACTION AND MOLECULAR 
STRUCTURE. 
(2-0) Cr. 2. F. 
Prerequisite: Permission of Instructor. 
X-ray, neutron and electron diffraction: scatter-
ing by electrons, atoms, and molecules. Trans-
lation and point group symmetry, application of 
Fourier methods. Examples of structures de-
duced from diffraction techniques. 
COURSES FOR GRADUATE STUDENTS, major or minor 
600. 
601. 
611. 
620. 
621. 
622. 
SEMINAR IN INORGANIC CHEMISTRY. 
(1-0) Cr. 1 each time taken. F.W.S. 
Prerequisite: Permission of Instructor. 
SELECTED TOPICS IN INORGANIC 
CHEMISTRY. (2 or 3-0) Cr. 2 or 3 each time taken. F.W.S. 
Prerequis(te: 302 or equivalent. 
Topics such as chemical applications of group 
theory, molecular structure and bonding, organo-
metallic compounds, physical techniques of struc-
ture determination, nonaqueous solvents, reac-
tion mechanisms, and llgand field theory. 
SEMINAR IN ANALYTICAL CHEMISTRY. 
( 1-0) Cr. 1 each time taken. F.W.S. 
Prerequisite: Permission of Instructor. 
SEMINAR IN PHYSICAL CHEMISTRY. 
(1-0) Cr. 1 each time taken. W.S. 
Prerequisite: Permission or Instructor. 
STATISTICAL MECHANICS. 
(3-0) Cr. 3 each time taken. Alt. W.S, offered 
1972. 
Prerequisite: Permission or Instructor. 
Review of classical and quantum mechanics, 
principles of statistical mechanics, applications 
to thermodynamics and other related problems. 
QUANTUM CHEMISTRY. • 
\~~-Cr. 3 each time taken. Alt. W.S, offered 
Prerequisite: Permission of Instructor. 
The Schroedinger equation, solution in simple 
cases, perturtiatlon, and variation methods. 
Slater's treatment of complex atoms and mole-
cules, valence bond, and molecular orbital meth-
ods; applications. 
625. 
626. 
631. 
632. 
699. 
SELECTED TOPICS IN PHYSICAL 
CHEMISTRY.· 
(0-2) Cr. 2 each time taken. F. W .S. 
Prerequisite: 521 or 592. 
Topics such as atomic, molecular, and nuclear 
structure; surface chemistry; photochemistry; 
chemical kinetics; electrochemistry; phase rule. 
CRYSTAL STRUCTURE ANALYSIS. 
(2-0) Cr. 2 each time taken. W.S. Must be 
started In winter. 
Prerequisite: Permission of Instructor. 
X-ray and neutron diffraction as applied to the 
solid state, kinematic theory of diffraction, space 
group symmetry, appllcatlons of Fourier and 
least-squares methods, methods for phasing 
structural amplltudes, examples of structures 
deduced from X-ray and neutron studies. 
SEMINAR IN ORGANIC CHEMISTRY. 
(1-0) Cr. 1 each time taken. F.w.s.ss. 
Prerequisite: Permission or Instructor. 
SELECTED TOPICS IN ORGANIC 
CHEMISTRY. (2-0) Cr. 2 each time taken. F.W.S.SS. 
Prerequisite: 532. 
Topics of current interest In organic chemistry 
such as electron spin resonance spectroscopy, 
nuclear magnetic resonance spectroscopy, mass 
spectroscopy, physical organic chemistry, photo-
chemistry, natural products, organometalllc 
chemistry, computer techniques, modern syn-
thetic methods, mechanisms of reductions and 
oxidations, carbenes, molecular orbital theory, 
heterocycles, free radicals, and kinetics. 
RESEARCH. 
Prerequisite: Permission or staff member con-
cerned. 
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CHILD DEVELOPMENT 
Professors: Roger W. Coulson, Ph.D.; Damaris Pease, Ph.D. 
Assistant Professors: Carol Anderson, M.S.; Samuel Clark, Ph.D.; Edythe K. Glass, M.S.; Albert 
King, M.S.; Allee F. Lillle, M.S.; Kathryn R. Madera, M.S.; Virginia Randall, M.S. 
Instructors: Karen Chaloupka, M.S.; Willa Choper, M.S.; Irma Galejs, M.S.; Gordon Geddes, 
M.S.; Michael Jacobowitz, M.S.; Ruth M. Jones, M.S.; Shirley C. Karas, M.S.; Mark King, M.S.; 
Donna Nelson, M.S.; Ronald Oliver, M.S.; Dahlia Stockdale, M.S. 
Undergraduate Study 
For undergraduate curriculum in child development leading to the degree Bachelor of 
Science, see Home Economics, Curricula. 
The department offers work for the degree Bachelor of Science with options in: ( 1) nursery 
school-kindergarten education, (2) community services for children, and (3) pregraduate study. 
Students may enroll in the nursery school-kindergarten option as sophomores but must apply 
to and be accepted by the departmental teacher education committee. 
Child development is the systematic study of how children grow and develop. The curricu-
lum in child development provides preparation for professional work with children and families 
in connection with nursery schools, kindergarten in elementary schools, hospital programs, 
settlement houses, welfare agencies, programs for handicapped children or e_motionally dis-
turbed children, community programs for older children and youth and special programs for 
disadvantaged or low income groups. Opportunities to observe and work with infants and pre-
school and school-age chlldren are offered. 
For further information for students wishing to combine preparation for work in journalism 
or radio and television with this curriculum, see Home Economics Journalism. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in child development, and minor work for students taking major work in other de-
partments. 
In addition to fulfilllng graduate college admission requirements, the students should have 
a substantial background in one of the following fields: child development, family relations, 
human biology, human nutrition, education, anthropology, psychology, sociology. 
As a supplement to course work in major and minor fields, candidates for the degree 
Master of Science must exhibit proficiency in a relevant skill. To meet this proficiency require-
ment and with his advisory committee's approval, the student may elect one of the following 
alternatives: (1) reading knowledge of French, GeJiman, or Russian; (2) satisfactory completion 
of a two-quarter sequence in statistical methods, Educ. 552 and 553 or Stat. 401 and 402; 
(3) satisfactory completion of one course in psychological measurements. 
Candidates for the degree Doctor of Philosophy must demonstrate a satisfactory reading 
knowledge of one language to be selected from French, German, or Russian. 
Open to graduate students for minor credit only: 460,461. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
236. PRINCIPLES OF CHILD DEVELOPMENT. 
(3·1) Cr. 3. F.W.S.SSI. 
Prerequisite: Psych. 101. 
Purposes and methods or studying growth and 
development. Functional synthesis or theories 
relating to development during the formative 
years. Directed observations or infants and chU-
Ciren. 
240. LITERATURE FOR CHILDREN. (4.()) Cr. 4. F.W.S.SSI. 
Prerequisite: 236. 
Selection and use or literature as lt contributes 
to the total development or children from birth 
through 12 years or age. 
242. OBSERVATION AND PARTICIPATION 
IN THE NURSERY SCHOOL. (1-2) Cr. 2. F.W.S. 
Prerequisite: 236. Reservation required. 
Objective analysis or adult·chlld interactions and 
evaluation or feelings and attitudes, with empha-
sis on the professional role of the adult. 
335. DEVELOPMENT IN INFANCY. 
(2·2) Cr. 3. F.W.S. 
Prerequisite: Nine credits In child development 
and psychology. 
Developmental characteristics during the first 
two years or llfe. 
336. DEVELOPMENT IN EARLY CHILDHOOD. 
(3-2) Cr. 4. F. W .S. 
Prerequisite: 236, Psych. 230. 
Application of principles of de':'elopment to chll· 
dren ages 2 to 6 years. Observation In the 
nursery school and kindergarten. -
337. DEVELOPMENT AND GUIDANCE IN LATER 
CHILDHOOD. 
(2-3) Cr. 3. F.W.S.SSII. 
Prerequisite: Psych. 230. 
Developmental characteristics of children from 
5 to 12 years of age, with lmpUcatlons for 
guidance. Observation and participation with 
children. 
366. ACTMTIES AND MATERIALS. 
(3-2) Cr. 4. F.W.S.SSII. 
Prerequisite: 336 and either 335 or 337. 
Theories of play and principles underlying the 
selection of activities and the use of materials 
for children. 
368. STUDY TOUR. 
Cr. R; S. 
Prerequisite: Junior classification. 
Visit and study various types of child and family 
centers, institutions, and agencies. 
460. GUIDANCE OF CHILDREN. 
(3-2) Cr. 4. F.W.S.SSI. 
Prerequisite: 366 or El.Ed. 344. 
Principles of guidance applied to children in group 
situations. Observation of and participation in 
adult-child Interaction. 
461. PLANNING CURRICULA FOR THE YOUNG 
CHILD. 
(2-0) Cr. 2. F.W.S. 
Prerequisite: 460. 
Principles and techniques of planning curricula 
for groups or young children. 
464. INTRODUCTION TO CHILD DEVELOPMENT 
RESEARCH. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: 460, Psych. 301, senior classifi-
cation. 
Introduction to methods in chlld development 
research with apptlcatlon to selected problems; 
preparation and presentation of reports. 
465. SEMINAR. 
(2-0) Cr. 1. F.W.S. 
Prerequisite: Senior classification. 
Current Issues and trends In child development 
on a national and International scale. 
467 A. SUPERVISED TEACHING IN NURSERY 
SCHOOL-KINDERGARTEN. 
(0-18) Cr. 7. F.W.S.SSI. 
Prerequisite: 461, classlftcation In 4678, 467E, 
467F; cumulative grade-point average of 2.0 
for students not working for certlflCatlon re-
quirements; cumulative grade-point average of 
2.3 for students working for certification. Res-
ervation required. 
Experience in teaching a group of nursery school 
or kindergarten children for half a quarter. 
467B.HOME-8CHOOL RELATIONS IN 
SUPERVISED TEACHING. 
(2-0) Cr. 2. F.W.S.SSI. 
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Prerequisite: Classification In 467 A, 467E, 467F. 
Reservation required. 
Planning and participating In home-school re-
lations programs. 
467E, 467F. SUPERVISED TEACHING IN CHILD 
CENTERS. 
467E: (0·18) Cr. 6; 467F: (0-6) Cr. 2. F.W.S. 
SSII. 
Prerequisite: 461, classification In 467A, 4678; 
cumulative grade-point average of 2.0 for stu-
dents not working for certlftcatlon requirements; 
cumulative grade-point average of 2.3 for stu-
dents working for certtncatlon. Reservation re-
quired. 467E: Classlftcatlon In 467F; 467F: Clas-
sification In 467E. 
467E: Experience In teaching in a children's 
center. 467F: Intensive study of the teaching-
learning situation and of an Individual child. 
468. ADMINISTRATION OF PROGRAMS FOR 
YOUNG CHILDREN. (2-2) Cr. 3. F.W.S. 
Prerequisite: Credit or claaalftcatlon In 460. 
Essential procedures In programming for young 
children, including housing, equipment, health 
protection, and supervision. Field trips to select-
ed children's centers. 
470A.PARTICIPATION IN GROUP ACTIVITIES 
FOR CHILDREN. 
(0-18) Cr. 7. F.W.S.SSI. 
Prerequisite: 461, claaslftcatlon In 4708, 470E, 
470F, cumulative grade-point average ol 2.00. 
Reservation required. 
Supervised participation In group activities of 
nursery school and after-school recreational pro-
grams. 
4708. ADULT..CHILD RELATIONS. (2-0) Cr. 2. F.W.S.SSI. 
Prerequisite: Classification In 470A, 470E,470F. 
Reservation required. 
Effect of adult-child relationships on develop-
ment of children in a variety of community 
services. 
470E, 470F. GROUP WORK WITH CHILDREN. 
470E: (0-18) Cr. 6; 470F: (0-6) Cr. 2. F.W.S. 
8811. 
Prerequisite: 460, cumulative _grade-point aver-
age or 2.0, claeslftcatlon ln-4'10A, 4708. 470E: 
Clasalftcatfon In 470F; 470F: Claaslllcatlon In 
470E. Reservation required. 
4 70E: Supervised work with chUdren of various 
ages ln groups and on an Individual baala. 4 70F: 
Observation, Interpretation, and evaluation of 
work with chlldre·n of various ages In groups 
and on an Individual baala. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Twelve credlta In chDd develop-
ment, permlaal'ln or department tread. 
A. ChUd Development. 
B. Nursery Education. 
C. Community Services. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. SHORT COURSE. 
Cr. 1 to 3. SS. 
Prerequisite: Permission of Instructor. 
Concentrated group stud~ of various educational 
problema In the field of child development. 
519. SELECTED RESEARCH METHODS IN 
CHILD DEVELOPMENT. 
(3-0) Cr. 3. F. 
Prerequlalte: Credit or claaalllcatlon In Stat. 
401 or Educ. 552. 
ldentliJcatlon or research areas. Use or observa-
tion, Interview, queatlonnalre, aoclometrlc and 
rating techniques In chDd developmentreaearch; 
preparation Of Instrument. and methods or data 
analyala, Interpretation, and dlasemlnatlon or 
data. 
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620. RESEARCH DESIGN IN CHILD 
DEVELOPMENT. 
(3-0)Cr. 3. Alt. W. offered 1973. 
Prerequlalte: 619. 
Methoi:ls of experimental research with chUdren; 
research designs In chUd development. 
636. PRINCIPLES OF GROWTH AND 
DEVELOPMENT. 
(3-0) Cr. 3. F. 
Prerequisite: 338, 337. 
Analysis of the developmental approach to the 
study of chUd behavior. Emphasis upon princi-
ples of development. Laboratory observation. 
637. THEORIES OF CHILD DEVELOPMENT. 
(3-0) Cr. 3. W. 
Prerequlalte: 638. 
Theoretical foundations of chUd development. 
Examination of major theories and the support-
Ing research evidence. 
638. INFANT GROWTH AND BEHAVIOR. 
(2-2) Cr. 3. S. 
Prerequisite: 538, Zoot. 358. 
Advanced study of Infant behavior and develop-
ment; current research with Infants. 
640. THE CHILD WITH LEARNING 
DISABILITIES. 
(3-0) Cr. 3. F.SSI. 
Prerequisite: Nine credits In child development, 
Psych. 333. 
Neurological bases and developmental precondi-
tions of learning. Physiological and experimental 
inferences to learning; symptomatology; diag-
nostic procedures. 
541. THE GJFI'ED CHILD. 
(3-0) Cr. 3. W.SSI or 8811. 
Prerequisite: Twelve credits in behavioral sci-
ences, including Psych. 333. 
Characteristics of chUdren with superior abili-
ties. Major emphasis placed on intellectual styles 
of operations, creativity, and strategies for en-
hancing development of talent. 
542. THE DISADVANTAGED CHILD. 
(3-0) Cr. 3. S.SSI or SSII. 
Prerequisite: Three credits in educational psy-
chology. 
Identification and analysis of problems. Impli-
cations for the educative process. 
572. PARENT EDUCATION. 
(3-0) Cr. 3. F. 
Prerequisite: Three credits in chUd development, 
three credits In family relationships. 
Principles and procedures of instruction and 
evaluation in parent education. 
581. PROGRAMMING FOR YOUNG CHILDREN. 
Cr. arr. W. 
Prerequisite: rwelve credits in child develop-
ment. Reservation required. 
Planning educational group experiences for 
young chUdren and their famUles. Study of pro-
grams for normal and exceptional preschool 
chUdren. 
590. SPECIAL TOPICS. 
Cr. 1 to 4 each time elected. 
Prerequisite: Twelve credits In child develop-
ment, permission of department head. 
A. ChUd Development. 
B. Nursery Education. 
C. Community Services. 
COURSES FOR GRADUATE STUDENTS, major or minor 
800. HISTORY AND PHILOSOPHY OF CHILD 632. DEVELOPMENTAL PROCESSES IN 
DEVELOPMENT. CHILDREN: PERSONALITY. 
~3-0) Cr. 3. W.SSI. ( 4-0) Cr. 4. Alt. W. offered 1972. 
rerequlslte: Slx credits In child development. Prerequisite: 536, 537. 
History of chUd development; research centers; Analysis of personality formation in children. 
theories of early chUdhood education. 633. DEVELOP.MENTALPROCESSESIN 
801. THEORIES IN THE EDUCATION OF YOUNG CHILDREN: SOCIAL. 
CHILDREN. ~.0) Cr. 2. Alt. S. offered 1971. 
~-3) Cr. 3. S. erequlslte: 536, 537. 
erequlslte: 480. Analysis of social development in children. 
Theories, objectives. and recent research used 855. PLANNING COLLEGE COURSES IN 
In nursery education; role of nursery education CHILD DEVELOPMENT. 
in the total educational system; observation of ~3.0) Cr. 3. Alt. S, offered 1972. 
a variety of programs for young children. rerequlsite: 600. 
820. DEVELOPMENTAL APPRAISAL OF Selection, organization, and presentation of sub-
THE CHILD. ject matter. 
~O)Cr. 3. 8. 665. SEMINAR. 
requisite: Psych. 440. Cr. arr. F.W.S. 
Analysis or methods In the clinical and experl- 670. DYNAMICS OF PARENT-CHILD 
mental appraisal of chUdren. RELATIONSHIPS. 
830. DEVELOPMENTAL PROCESSES IN 
(2-0) Cr. 2. S. 
Prerequisite: Fifteen credits In child develop-CHILDREN: PHYSICAL AND MOTOR. ment and psychology. ~-0) Cr. 2. Alt. 8, offered 1972. Analysis of theories applicable to the dynamics 
erequlslte: 636, 537. or parent-child interactions. Theories and concepts of growth, maturation, 671. CROSS-CULTURAL STUDIES OF CHILD and motor· coordination as related to personal 
and social development. REARING PRACTICES. ~)Cr. 3. Alt. F, offered 1972. 
831. DEVELOPMENTAL PROCESSES IN requisite: Anthro. 422, permission of ins true-
CHILDREN: COGNITION. tor. 
~-0) Cr. 4. Alt. W, offered 1973. An examination or current research on the chUd 
erequlalte: 638, 637. in a crot~s-cultural perspective. 
Analysis of cognitive development ln children. 699. RESEARCH. 
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CIVIL ENGINEERING 
Carl E. Ekberg, Jr., Ph.D., Head of Department 
Professors: E. Robert Baumann, Ph.D.; Robert L. Carstens, Ph.D.; Robert A. Caughey, C.E.; 
John L. Cleasby, Ph.D.; Ladis H. Csanyi, M.C.E.; Turgut Demlrel, Ph.D.; Richard L. Handy, 
Ph.D.; Rolland L. Hardy, Dr.Ing; Wilfred T. Hosmer, M.S.; Thomas C. Jellinger, M.S.; Jack L. 
Mickle, Ph.D.; Paul E. Morgan, M.S.; Wallace W. Sanders, Jr., Ph.D.; MerHn G. Spangler, M.S.; 
Raymond E. Untrauer, Ph.D. 
Associate Professors: Kenneth A. Brewer, Ph.D.; Merwin D. Do~gal, M.S.; Hotten A. Elleby, 
Ph.D.; Hon-Pong Fung, Ph.D.; Darrel D. Girton, M.S.; James M. Hoover, M.S.; Dah-Yinn Lee, 
Ph.D.; Ti-Ta Lee, Ph.D.; Robert A. Lohnes, Ph.D.; Rudolph J. Lubsen, M.S.; Robert M. Nady, 
M.S.; Charles S. Oulman, Ph.D.; John B. Sheeler, Ph.D. 
Assistant Professors: Theodore A. Gleason, M.S.; Sheldon Kelman, Ph.D.; F. Wayne Klaiber, 
Ph.D.; Richard E. Montag, M.S.; Stanley L. Ring, M.S.; Ira J. Ward, M.S.; James C. Young, 
Ph.D. 
Instructors: Eldon G. Ferguson, M.S.; Derwin C. Merrill, M.S.; Max L. Porter, M.S. 
Undergraduate Study 
For undergraduate curriculum in civil engineering leading to the degree Bachelor of Sci-
ence, see College of Engineering, Curricula. 
Civil engineering consists of the economic application of the laws, forces, and materials 
of nature to the planning, design, construction, maintenance, and operation of public and pri-
vate facilities. Commonly included are transportation systems; bridges and buUdlngs; water 
supply, pollution control, irrigation, and drainage systems; river and harbor improvements; 
dams and reservoirs. Civil engineering also includes the planning, design, and responsible 
execution of surveying operations, and the location, dellmitation, and delineation of physical 
and cultural features on the surface of the earth. Research, testing, sales, management, and 
related functions are also a part of civil engineering. 
Work on the campus ls supplemented by inspection trips which furnish an opportunity 
for firsthand study of engineering work and industrial plants. 
Graduate Study 
The department offers work for the degrees Master of Science and Master of Engineering 
with majors in civil, highway, municipal, sanitary, soU, structural, and transportation engineer-
ing; for the degree Doctor of Philosophy with majors in transportation, structural, soU, and 
sanitary engineering; and minor work to students taking major work in other departments. 
Within the civil engineering major, the student may speclallze in geodesy and photogrammetry. 
There is no foreign language requirement for the degrees Master of Science or Master of 
Engineering. The department strongly recommends that all candidates for the degree Doctor of 
Philosophy demonstrate a signlftcant level of proficiency in one of the following languages: 
French, German, Russian, or Spanish. However, with the approval of a doctoral candidate's 
program of study committee, 9 additional credits of course work outside the Department of 
Civil Engineering may be substituted for a language requirement. 
Prerequisite to major graduate work is the completion of a curriculum substantially equiv-
alent to that required of undergraduate students in civil engineering at this institution, and in-
cluding undergraduate courses necessary for the particular field chosen. 
Students who major in civil engineering usually will select minor work from the depart-
ments of Mathematics, Physics, Chemistry, Bacteriology, Geology, Economics, Statistics, or 
other engineering departments. 
Open to graduate students for minor graduate credit only: 304, 331, 350, 352, 360, 361, 
362, 404, 415, 416, 417A, 417B, 418, 425, 426, 427, 428, 432, 433, 434, 448, 449, 450, 451, 
453,460,472,485,486. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1-0) Cr. R; S. 
Dlacueslon of various phases of clvU engineer-
Ing. Lectures by staff members and practicing 
clvll engineers. 
210. SURVEYING. 
(2·9) Cr. 5. F. 
Prerequisite: Math. 109. 
Surveying for resource development including 
principles of surveying measurements, topogra-
phy, traversing, plane table mapping, field as-
tronomy, and staking of buUdlngs, curves and 
earthwork. 
211, 211A. ELEMENTARY SURVEYING. 
(1-8) Cr. 3. F. 
Prerequisite: 211: Math. 109; 211A:Competence 
in algebra and trigonometry. 
Principles of surveying measurements, simple 
topography, site layout and traversing. 
211A: Primarlly for students in the College of 
Agriculture. 
212. PHOTOGRAMMETRY, MAPPING AND 
LAND SURVEYING. (2-3) Cr. 3. W. 
Prerequisite: 211. 
Introduction to fhotogrammetry. Mapping from 
stadia and aerla surveys. Land surveying. 
213. ROUTE AND HIGHER SURVEYING. 
( 1-6) Cr. 3. S. 
Prerequisite: 212. 
Theory and practice ln curves, earthwork prob-
lems, and surveying astronomy. 
214. PHOTOGRAMMETRY, ROUTE AND 
LAND SURVEYING •. 
( 1-6) Cr. 3. W. 
Prerequisite: 210 or 211. 
Introduction to mapping and photogrammetry. 
Slmple curves and earthwork. Elementary pub-
He and private land surveys. 
3M. HYDROLOGY. 
(2·3) Cr. 3. W.S.SS. 
Prerequisite: Com.S. 201, Stat. 105. 
Elements of hydrology, precipitation, water 
losses, stream flow anCI ground water hydrau-
lics. 
331. ANALYSIS OF STATICALLY 
DETERMINATE STRUCTURES. 
(3-0) Cr. 3. F.W. 
Prerequisite: E.M. 324, or claaalficatlon In E.M. 
326. 
Reactlona, shears, moments, and deflected 
shapes In beams and frames, stresses in trusses 
for dead and live loads. Approximate methods 
for hlgh-rlse buUdlnf.: frames. Influence lines, 
loading criteria, Bettis law, Mueller-Breslau prin-
ciple. Deflections by moment area. 
331A.ANALYSIS OF STATICALLY 
DETERMINATE STRUCTURES. 
(3-0) Cr. 3. F.S. 
Prerequisite: E.M. 326. 
Calculations of loads, reactions, shears, and mo-
ments In components of structural systems. Sta-
bUity of members. Analysls of trusses. Approxi-
mate methods of analysis of hlgh-rlse building 
frames. Introduction to space frames. 
350. COLLABORATIVE TRANSPORTATION 
DEVELOPMENT. 
(3-0) Cr. 3. F.S. 
Prerequisite: Junior clasalOcaUon. 
History, legal requirements. organizations, and 
coordination In national, a tate, and local develop-
ment of transport modes. The planning. regula-
tion. safety, operation, and clrculatlon patterns 
of alr, rall, water. pipeline, street. and road 
systems. Population, land use, economic, social, 
and other source data for use in the location 
of transportation routes, parking, and terminal 
facUlties. 
352. PLANNING OF TRANSPORTATION 
FACILITIES. 
(3-0) Cr. 3. W.S.SS. 
Prerequisite: Credit or classification in 213 and 
Stat. 105. 
Introduction to planning for systems of high-
way, rail, alr, water, and pipeline transportation. 
Selection of route and mode based on economic 
and financial factors, technological characteris-
tics, and other factors. Transportation terminals. 
360. SOIL ENGINEERING. 
(3-0) Cr. 3. F.SS. 
Prerequisite: Geol. 301, credit or classlflcatlon 
In E.M. 324. 
Introduction to basic soli engineering; soU struc-
ture, soil mineralogy, soU water systems, and in-
teractive forces; principles of settlement and 
sttearlng stresses in soils; application of soU 
engineering in embankments, retaining waUs, 
foundations, piles and underground conduits. 
361. SOIL AND AGGREGATE MATERIALS 
LABORATORY. 
(0-6) Cr. 3. W. 
Prerequisite: Geol. 301, credit or classlfication In 
E.M. 324. 
Introduction to soil and aggregate materials 
testing. Identification and classification tests 
of engineering soils and aggregates. Physical 
and chemical properties tests of soU-granular 
systems. 
362. DESIGN OF CONCRETES AND STABILIZED 
SOIL SYSTEMS. 
(0-6) Cr. 3. S. 
Prerequisite: 361, E.M. 354. 
Physical and chemical properties of bituminous, 
portland, and other cements. Design and testing 
of concretes and stabilized soU systems. Admix-
tures. Mixing, handling, placing, and curing. 
394, 395. PROFESSIONAL DEVELOPMENT. 
Cr.R; 394:F;395:W. 
Oral reports and discussions of prominent en-
gineers, notable engineering projects and re-
lated topics. 
404. ENGINEERING IN CITY PLANNING. (3-0) Cr. 3. W. 
Prerequisite: 350, Ur.Pl. 270 or C.E. 426 and 
453. 
Relation of sanitary works, transportation, and 
other utUlties to city planning; housing, building 
code!J, real estate subdivision, land titles. 
416. GEODETIC SURVEYING. (2-3) Cr. 3. F. 
Prerequisite: 213 or 214 or Geol. 302. 
Geodetic control surveys. Precise triangulation, 
trllateratlon, traversing, and leveling. Geodetic 
computation on the ellipsoid. Design of geodetic 
surveys for various applications. Introduction 
to adjustment theory. 
416. PRINCIPLES OF GEODESY. 
(3-0) Cr. 3. S. 
Prerequisite: 213 or 214 or Geol. 302. 
General theory of geometric and physical geod-
esy. Application of geodetic surveys, including 
gravity, to scientific problems. Size and shape 
of the earth. Introductory theory of the geoid. 
Isostasy. 
417A, 417B. LAND SURVEYING. 
417A: (1-6); 4178: (3-0) Cr. 3 each. S. 
Prerequisite: 417A: 213; 4178: Credit or clas-
sification In 417A. 
4 1 7 A: Methods used in original public land sur-
veys. Boundary retracement. Subdivision layout. 
4 1 7B: Legal aspects. Case studies in litigation 
involving surveys. Deed descriptions and re-
cording. Zoning, subdivision, and real estate 
law. 
418. PHOTOGRAMMETRY I. 
(2~3) Cr. 3. W. 
Prerequisite: 212 or 214 or Geol. 204. 
General photointerpretation. Principles of optics 
and photography. Cameras and camera cali-
bration. Geometry of photographs. Flight plan-
ning. Mosaics and photomaps. Stereoscopy and 
parallax. Theory of and practice with analogue 
instrumentation. 
425. SANITARY ENGINEERING I. 
(2-3) Cr. 3. F.W. 
Prerequisite: Chern. 142, Math. 213, Phys. 221. 
Introduction to those studies in which engineer· 
ing knowledge is applied to problems concerning 
public health, including water and waste water 
treatment, the prevention and control of air 
pollution, stream pollution, and communicable 
diseases. 
426. SANITARY ENGINEERING II. 
(2-6) Cr. 4. F.W. 
Prerequisite: 304, 425, E.M. 378. 
Engineering aspects of collection, pumping, stor-
age, and distribution of water for public, do-
mestic and industrial uses; and collection of 
storm, sanitary, and combined waste water. 
Design of systems. 
427. SANITARY ENGINEERING Ill. 
(2-3) Cr. 3. S. 
Prerequisite: 426. 
Extension of principles presented in 425 and 
426 and application to integrated water supply 
or pollution-control design problems. 
428. SANITARY ENGINEERING IN PUBLIC 
HEALTH. 
(3-0) Cr. 3. W. 
Prerequisite: 425. 
The sanitary engineer's re~sibUity in public 
health and hygiene. Orga tlon, administra-
tion, and operation of public health agencies. 
432. ANALYSIS OF STATICALLY 
INDETERMINATE STRUCTURES. 
(4-0) Cr. 4. W.S. 
Prerequisite: 331, Com.S. 201. 
Analysis of continuous beams and frames by 
consistent deformations, slope deflection, mo-
ment distribution. Truss analysis by virtual work. 
Application of loading criteria. 
432A.ANALYSIS OF STATICALLY 
INDETERMINATE STRUCTURES. 
(4-0) Cr. 4. F.W. 
Prerequisite: 331. 
Slope-deflection and moment-distribution method 
of analysis in frame-type structural systems. 
Analysis of floor slabs, floor beams, girders, and 
columns of building frames. Calculation of ro-
tations and deflections by moment-area. Anal-
ysis of arches. Introduction to continuous and 
two-way trusses. 
433. STRUCTURAL STEEL DESIGN. 
(3-0) Cr. 3. F.S. 
Prerequisite: 432, Math. 213, E.M. 327, 354. 
Design and behavior of the elements of steel 
structures, proportioning of members and con-
nections, introduction to plastic desi,n. 
433A.STRUCTURAL STEEL DESIGN. 
(4-0) Cr. 4. W.S. 
Prer~ulslte: 432A, and Arch. 343 or E.M. 327 
and 354. 
Design and behavior of components of steel 
structural systems. Application of current build-
Ing specifications. Introduction to concepts of 
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plastic analysis and cable-supported structures. 
Preliminary design of steel structural frame. 
Types of connections. Criteria for selection of 
structural systems. 
434. REINFORCED CONCRETE DESIGN. 
(3-0) Cr. 3. F.W. 
Prerequisite: 432, Math. 213, E.M. 327, 354. 
Design and behavior or elements of reinforced 
concrete structures such as beams, columns, 
footings, and slabs. 
434A. REINFORCED CONCRETE DESIGN. 
( 4-0) Cr. 4. F.S. 
Prerequisite: 432A, and Arch. 343 or E.M. 327 
and 354. 
Ultimate strength design of components of re-
inforced concrete structural systems; beams, 
one-way slabs, two-way slabs, Oat slabs, col-
umns and footings. Preliminary design of rein· 
forced concrete frame using moment coefficients. 
Introduction to prestressed concrete. Criteria 
for selection of structural systems. 
448. ADVANCED STEEL STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, credit or classification In Math. 
321. 
Plastic design; built-up beams and girders; com-
posite design; metal folded f.lates and domes; 
design considerations for fat gue, bracing, and 
connections; structural systems. 
449. ADVANCED REINFORCED CONCRETE 
STRUCTURES. 
(3.0) Cr. 3. S. 
Prerequisite: 434, credit orclasslficatiQn In Math. 
321. 
One-way slab, beam, and girder floors; two-
way and Oat slabs; building frames; footing&; 
retaining walls; introduction to prestressed con-
crete. 
450. TRAFFIC ENGINEERING. 
(3-3) Cr. 4. W. 
Prerequisite: 352. 
Elements of highway and street traffic circu-
lation and _planning. Driver and vehicle per· 
formance. Trame analysis and traffic control. 
Parking. Lighting. Safety. 
451. TRAFFIC PLANNING. 
(3-2) Cr. 4. S. 
Prerequisite: 350 or 450. 
Planning of highway systems and terminals con· 
sidered as a part of the complete planning ap· 
proach; traffic studies, projections, analysts, plan 
formulation, and programming. 
453. DESIGN OF TRANSPORTATION 
FACILITIES. 
(S.:S) Cr. 4. F.S. 
Prerequisite: 304, 352, 362, E.M. 378. 
Location and safe geometric design of highway 
facUlties. Earthwork and drainage related to 
highway, railway and airport 'design. Design, 
construction, and maintenance of pavements 
and stablllzed bases. 
460. FOUNDATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 360. 
Fundamentals of foundation engineering. ExGlor-
ation and site evaluation. Determination of a ow-
able bearing cap·aclty of solla. Selection and de· 
slgn of foundation on sand, slit, clay, and 
nonuniform .-oils. 
472. APPLIED HYDMULIC DESIGN. 
(2·2) Cr~ 3. S. 
Prerequisite: 36&, E.M. 378. 
Characteristics of Dow ln natural and artlflclal 
channels; hydraullc design of culverts, bridge 
waterway openings, spillways, stUllng bulns, 
bydraullc gates and gated structures, mlscel· 
laneous water control structures. 
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485. ENGINEERING CONSTRUCTION. 
(2·2) Cr. 3. F.W.S. 
Prerequisite: Credit or classification In E.M. 
354. Quantity surveys, cost keeping, letting proce-
dures and contract documents, form design, con-
struction methods, and equipment. Relations be-
tween contractor, owner, and engineer. 
486. CIVIL ENGINEERING SPECIFICATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: Stat. 1 05, credit or classification 
In J.Ad. 365A or I.E. 480. 
The preparation of t~peclfications for structures, 
highway, and publlc works development. 
I) 
490. SPECIAL PROBLEMS. 
By conference. Cr. 1 to 6. 
Prerequisite: Permission of instructor. 
Any phase of civil engineering in which the 
student has done exceptionally strong work. 
H. Honors. 
496. PROFESSIONAL DEVELOPMENT. 
Cr. R; F. 
Oral reports and discussions on engineering 
organizations, technical and professional soci-
eties, governmental bureaus, ethics, and regis-
tration. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates • 
505. PUBLIC WORKS ENGINEERING. planarity, and scale restraints. First order stereo-
~3.0) Cr. 3. 8. plotting instruments and comparators. Helative 
rerequlslte: 427. and absolute orientation. Adjustment of strips 
,Job classification and specification; construction and blocks. Coordinate transformation. 
contracts and specifications; unit costs; special 518. PHYSICAL GEODESY. assessments; building codes; fire protection; re-
fuse collection and disposal; street and work ~3-0) Cr. 3. Alt. W, offered 1972. 
maintenance; subdivision design and layout. rere~uislte: 416, Math. 321; classification in E.M. 48 or Phys. 355. 
510. PHOTOGRAMMETRY II. Gravit~ and potential theory. Geoid and equi-
~)Cr. 3. Alt. F, offered 1971. Lotent al surfaces. Computation of geoidal undu-
requisite: 418 or For. 445. ations and deflections of the vertical. Isostatic 
Advanced theory of, and ~ractice with Multiplex theory. Gravity meter and torsion balance ob-
and Kelah·%pe plotters. heor6' of higher order servations. Gravity data reduction. Spherical 
&totters. A vanced ~arallax t eory; model de- harmonic analysis. 
ormatlons. Accurac es of relative orientation 520. WATER AND WASTE WATER ANALYSIS. and elevation determinations. 
511. SURVEYING USING ELECTRONIC 
~-9) Cr. 3 to 6. W. 
erequislte: 425, and Chern. 211 or 114. 
INSTRUMENTS. Review of the krlnciples of ~avimetric, volu-
?·3) Cr. 3. AILS, offered 1973. metric, and co orimetrlc met ods of analysis. 
rerequlslte: 415, Phys. 223. Application of these principles to the laboratory 
1-'"undamentals of electronic surv~ing with tht! analysis of water and waste water samples. 
geodlmeter, tellurometer, hiran an similar elec- 522. WATER POLLUTION CONTROL tronlc systems. Geometric design of system lay-
outs involving hdperbollc positlonin~, airborne PLANT DESIGN. 
line-crossing, an satelllte methods. heory and ~2-3) Cr. 3. S. 
practice in electronic trilateration. rerequlslte: Bioi. 101, credit or classification in 427. 512. GEODETIC ASTRONOMY. Investigation and planning activities used to ~2-3) Cr. 3. Alt. S, offered 1973. evaluate need for water pollution control fa-
rerequlslte: 415, Math. 112. cillties and design of such facilities. Celestial sphere and terrestrial coordinate sys- 523. WATER TREATMENT PLANT DESIGN. terns. Coordinate transformations. Theory 
of precise determinations of latitude, longitude, ~2-3) Cr. 3. W. 
azimuth, and time. Astronomical and instro- rerequlslte: 426, creditor classification in Chern. 
mental corrections. Practict! ln observation and 211. 
computation. Investigation and planning activities used to 
513. ADJUSTMENT OF OBSERVATIONS. evaluate adequacy of existing municipal water 
~2-3) Cr. 3. AIL W, offered 1973. s~ply and treatment facilities. Design ofmunici-
rerequlslte: 416, 418, Stat. 105. p water treatment facilities. 
Theor~ of errors. 1-:rror propagation ln geodetic 525. PHYSICAL.CHEMICAL TREATMENT 
and ft otogrammetrlc systems. Observation and PROCESSES. 
cond tion e~uatlons. Practice ln the application ~-3) Cr. 3. S. 
of theory o least squares to adjustment of ob· erequlsite: 425, and Chern. 114 or 211. 
servations. Error analyses. Principles of important processes in water and 
515. ADVANCED GEOMETRIC GEODESY. waste treatment. Applications of these principles 
~3-0)Cr. 3. AIL F, offered 1971. ~o solve specific treatment problems. Studies 
rerequlslte: 416. m adsorption, ion exchange, reverse osmosis 
Geometrical geodesy aAplied to super-long dis· and electrodialysis. ' 
tance measurements. d~ustment of electronic 528. FUNDAMENTALS OF BIOLOGICAL 
survey nets. Figure of t e earth by advanced WASTE TREATMENT. 
geometric methods. Three-dimensional world ~-3) Cr. 3. F. 
geodetic system. erequlslte: 520, Chern. 334, Bact. 300. 
516. ANALYTICAL PHOTOGRAMMETRY Relationshlh of the fundamentals of biological ~)Cr. 3. AILS, offered 1972. • growth to t e design and operation of biological 
requisite: 510, Math. 307. waste-treatment systems. Characterization of 
Fundamental concepts, principles, and methods wastes relative to their treatability and the 
of analytical photogrammetry. ColUnearity, ccr selection of approprla te processes for their treatment. 
529. LOW-LEVEL RADIOACTIVE WASTES. 
(3-0 to 9) Cr. 3 to 6. S. 
Prerequisite: Nuc.E. 510 or Chem. 408. 
Sources of radioactive wastes. Principlesofhand-
Ung, treating, and disposing of low-level wastes 
which arise from nuclear energy operations. 
532. STRUCTURAL ANALYSIS BY 
NUMERICAL PROCEDURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, Math. 321, E.M. 345. 
Analysis of structural problems by methods of 
successive approximations and numerical pro· 
cedures; moments and deflections of beams, 
influence lines, moments and deflections of beams 
under combined axial and bending loads, buck· 
ling strength of columns and frames, beams on 
elastic foundations. 
533. STRUCTURAL ANALYSIS BY MATRIX 
METHODS. 
(3-0) Cr. 3. S. 
Prerequisite: 432, Math. 321. 
Analysis of structural problems by means of 
matrix formulation; flexibllity method of anal· 
ysis, stiffness method of analysis. 
534. ADVANCED STRUCTURAL ANALYSIS. 
(3-0) Cr. 3. F. 
Prerequisite: 432, credit or classification in Math. 
321. 
Analysis of framed structures by force and dis· 
placement methods; energy principles; treatment 
of nonprismatlc members, semi-rigid connections, 
foundation settlements, temperature changes, 
composite structures. 
536. BRIDGE DESIGN. 
(3-0) Cr. 3. S. 
l»rerequislte: 433, 434, Math. 321. 
Superstructure and substructure design. Design 
of simple span and continuous span bridges, 
including slab, beam and slab, and truss types. 
Introduction to orthotroplc steel plate deck 
bridges. 
538. MODEL ANALYSIS OF STRUCTURES. 
(2-3) Cr. 3. W. 
Prerequisite: 433, 434, Math. 321, 322. 
Theoretical and experimental model analysis 
of structures. tJ se of devices and mechanisms 
for measuring load effects on plane and space 
structures. 
539. PRESTRESSED CONCRETE STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 434, Math. 321. 
Principles of prestressed concrete with appll· 
cations to structural design. 
540. BEHAVIOR OF REINFORCED CONCRETE 
MEMBERS. 
Cr. 3 to 6. F. 
Prerequisite: 434, credit or classification In Math. 
321. 
Behavior and strength of reinforced concrete 
members by reviews of experimental and analyt-
Ical Investigations; flexure, axial load, shear, 
bond, torsion; combined loadings. 
544. PLASTIC ANALYSIS AND DESIGN OF 
STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, Math. 321. 
Behavior of beams and frames in plastic range. 
Calculation of ultimate loads by statical and 
mechanism methods. Computation of deflections 
In elasto-plastlc range and at ultimate. Secondary 
design considerations. Connections. 
545. BEHAVIOR OF METAL STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 433, Math. 321. 
Study of the behavior of metals, connections, 
members, and structures; relation between re-
sults of research and current specifications for 
design. 
Civil Engineering 
546. ADVANCED STRUCTURAL DESIGN 
IN METALS. 
(3-0) Cr. 3. S. 
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Prerequisite: 448. 
Study of the theories or analysis of the behll\'lor 
of structural metal members and the interpre· 
tatlon or spectncatlons (or the design of build-
ings and bridges. 
547. PLATE AND SHELL TYPE STRUCTURES I. 
(3-0) Cr. 3. 8. · 
Prerequisite: 434, E.M. 514, Math. 322. 
Bending and buckling of thin plates. Plate anal· 
ysls by finite differences. Folded Plates. Analysis 
of cyllndrlcal, spherical, and hyperbollc pa-
raboloidal shells by membrane theory. Bending 
of cylindrical shells. 
551. HIGHWAY ECONOMICS AND FINANCE. 
(3-0) Cr. 3. F. 
Prerequisite: 352 and Econ. 242; or Econ. 405 
or I.Ad. 463 or I.E. 304. 
Highway revenue sources, apportionment to dif-
ferent levels of government, aUocatlon of taxa-
tion between highway users and nonusers and 
among classes of users. Principles of economic 
analysis. for highway Improvements, pertinent 
market and nonmarket benefits and costs, meth· 
ods or analysis. 
553. TRAFFIC ENGINEERING PLANNING 
AND ANALYSIS. 
(3-3) Cr. 4. F. 
Prerequisite: Credit or classtncatlon In 453. 
Human and vehicular characteristics related 
to traffic; traffic characteristics; highway capa· 
city; traffic studies and analysis of data; prlncl· 
ples of traffic planning, forecasting tcchnlquet~, 
and mass-transit planning. 
554. TRAFFIC ENGINEERING DESIGN 
AND CONTROL. 
(3-3) Cr. 4. W. 
Prerequisite: 553. 
PrlnclpJes of street and highway traffic design 
for safety and control, arterial ways, one-way 
streets, traffic signals, signs, markings and light· 
lng, channelization, speed regulation and zoning. 
555. HIGHWAY AGENCY ADMINISTRATION 
AND MANAGEMENT. 
Cr. 3. F. 
Prerequisite: 352 or Pol.S. 471. 
Organization of the highway function at national, 
state, and locallevels;adminlstratlve procedures 
for highway planning, design, construction, op· 
eratlon, and maintenance. -Management prlncl· 
ples applicable to the hlghwayfunctlonofgovern-
ments and public authorities. 
556. DESIGN OF AEROSPACE TRAFFIC AND 
TRANSPORTATION FACILITIES. 
(3-3) Cr. 4. S. 
Prerequisite: 453. 
Historical development, legislation, finance# zon-
Ing and operation of aerospace transport acUI-
ties. The Installation of llghting and electronic 
traffic alds for taxiways. runways, approaches 
and airways. The planning, location and design 
of heliports, airports, and spaceports. 
560A. SOIL MECHANICS I. 
(3-0) Cr. 3. F. 
Prerequisite: 360. 
Advanced treatment of theory and principles 
of engineering soU mechanics as related to per-
meatlUlty, capillarity, seepage forces, stress dis· 
tributlon, effective stresses, and shear strength. 
560B. SOIL MECHANICS II. 
(3-0) Cr. 3. W. 
Prerequisite: 660A. 
Advanced .soil mechanics. Slope stabUlty, earth 
pressures, bearing capacity, piles, and under-
ground conduits. 
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562. AIRPHOTO INTERPRETATION OF 
ENGINEERING SOILS. 
(2-6) Cr. 4. S. 
Prerequisite: 360 and Geol. 301 or 302. 
Recognition, identlClcatlon, and mapping of en-
gineering soUs (rom airphotos. Site evaluation; 
material reconnaissance; principles and appli-
cations or infrared, radar, microwave technology; 
field checking. 
563. ADVANCED SOIL ENGINEERING 
LABORATORY. 
(2-3) Cr. 3. W. 
Prerequisite: 565. 
Analysis of engineering soils and crystalline 
materials by X-ray diffraction, differential ther-
mal. and thermogravimetric methods. 
564. ADVANCED SOIL ENGINEERING 
LABORATORY. 
(1-6) Cr. 3. S. 
Prerequisite: 560A. 
Triaxial shear, consolidation, permeability, cap-
illarity testing and analyses; relation of hydro-
static excess pressures to compositional Influ-
ences. Field load tests. 
565. STABILITY OF SOIL MATERIALS. 
(3.0) Cr. 3. F. 
Prerequisite: 360, 362. 
Physico-chemical factors affecting soil stablllty; 
clay minerals, clay colloid chemistry and effect 
of chemical additives such as portland cement, 
lime salts, and resins. 
567. CONCRETE MATERIALS. 
(3-3) Cr. 4. F. 
Prerequisite: 362, E.M. 354. 
Theoretical and practical design of portland 
cement concrete mixtures. Rheology of fresh 
paste and concrete. Physical chemistry of hy-
drating cement paste and concrete, and the 
effects or admixtures. Architectural concrete. 
Nondestructive testing. 
568. BITUMINOUS PAVING MATERIALS. 
(3-3) Cr. 4. F. 
:Prerequisite: 362. 
Source, manufacture, processing, types, constit-
uents, tests, chemical behavior, speclClcatlons, 
and uses or bituminous materials and aggregates 
in pavement. Laboratory tests. 
569. 
571. 
573. 
574. 
585. 
586. 
590. 
PAVEMENT DESIGN. 
(3.0) Cr. 3. W. 
Prerequisite: 567, 568. 
Design of flexible and rigid pavements. 
FIELD HYDROLOGY. 
(2-3) Cr. 3. F. 
Prerequisite: 304, E.M. 378. 
Collection and analysis or field data concerning 
precipitation, water losses and stream flow. V se 
or current hydrologic techniques in hydrologic 
studies. 
GROUND WATER HYDROLOGY. 
(3.0) Cr. 3. S. 
Prerequisite: 304, E.M. 378. 
Study of ground water as a source of municipal, 
industrial, and agricultural water supplies; loca-
tion, occurrence, hydraulics of flow; determina-
tion of aquifer and well characteristics, well 
discharge and pumping test analysis. 
MULTIPLE USE OF WATER RESOURCES. 
(2-3 to 12) Cr. 3 to 6. W. 
Prerequisite: 304. 
Social, economic, and technical phases of govern-
mental participation in public works programs 
in the field of water resources. Study of multi-
purpose uses in water resources project planning. 
HIGHWAY CONSTRUCTION METHODS. 
(2-2) Cr. 3. F. 
Prerequisite: 362, credit or classification in 485. 
Methods and equipment used in processing ma-
terials and constructing highways and their ap-
purtenances; scheduling and controlling opera-
tions; compliance with specifications. 
HEAVY CONSTRUCTION METHODS. 
(3-0) Cr. 3. W. 
Prerequisite: Credit or classlficatlon In 485. 
Methods and equipment employed in heavy con-
struction including pile, caissons, heavy foun-
dations, piers, cofferdams and river works, heavy 
concrete structures, retaining walls, tunneling, 
and dam projects. 
SPECIAL TOPICS. 
Cr. 1 to 5 each time elected. 
lAn undergraduate student must have an academic 
standing in the upper one-half of his class in order 
to enroll in any 500 level civil engineering course. 
COURSES FOR GRADUATE STUDENTS, major or minor 
622. ADVANCED TOPICS IN WATER 
POLLUTION CONTROL. 
Cr. 3 to 6. Alt. F, offered 1972. 
Prerequisite: 522. 
Study or advanced concepts in water pollution 
control. Analysis and application of current de-
velopments to pollution control methods. 
623. ADVANCED TOPICS IN WATER 
TREATMENT. 
Cr. 3 to 6. Alt. F, offered 1971. 
Prerequisite: 523. 
Study of advanced concepts ln water treatment. 
AnalYsis and appllcatlonofcurrentdevelopments 
to water treatment methods. 
634. CABLE.SUPPORTED STRUCTURES. 
(3-0) Cr. 3. W. 
Prerequisite: 534, E.M. 345. 
Comparison of analyses by elastic theory, con-
ventional deflection theory, and difference equa-
tion methods as applied to suspension bridges. 
Consideration of other types of cable-supported 
structures. 
844. SPACE FRAMES. 
Cr. 3 to 8. F. 
Prerequlelte: 534. 
Analysis of complete structures in three planes, 
including the continuous-frame and the truss-
frame types. 
646. DYNAMIC ANALYSIS OF STRUCTURES. 
Cr. 3 to 6. S. 
Prerequisite: 533 or 534; E.M. 345. 
Single and multi-degree systems, linear and 
nonlinear systems, arbitrary disturbances, con-
tinuous and lumped mass systems, numerical 
and phase plane solutions, modal analysis, form-
ulation by flexibWty and stiffness matrices, re-
sponse spectra, analysis and design for earth-
quake, wind, nuclear l>lasts, and moving vehicles. 
648. PLATE- AND SHELL-TYPE STRUCTURES II. 
(3-o) Cr. 3. F. 
Prerequisite: 54 7. 
Introduction to finite-element method. Influence 
surfaces for bending of plates. General theory 
of thin shells. Analysis and design of domes, 
shell walls, and cylindrical shell roofs. 
653. STREET AND URBAN HIGHWAY DESIGN. 
(~)Cr. 4. W. 
Prerequisite: 553. 
Design ol city streets, involving cross section, 
intersectlORI, aubeurface utWtles, on- and off-
street parking, mass transportation, loading fa-
cilities, widening, channelization, drainage, and 
markings; design of urban expressways, service 
roads and their relationship to basic street sys-
tem. 
654. HIGHWAY LOCATION AND DESIGN. 
Cr. 4. S. 
Prerequisite: 554. 
Route selection, geometric design, economic as-
pects, traffic capacity, and roadway appurte-
nances of nonurban roads and highways. 
656. PLANNING TRANSPORTATION SYSTEMS. 
Cr. 3. Alt. S, offered 1973. 
Prerequisite: 553. 
Fundamentals and coordinationoftransportation 
systems. Regional planning, planning surveys, 
designation of road and street systems. Mass 
transportation and location and type of urban 
facilities. 
660. FOUNDATIONS AND UNDERGROUND 
STRUCTURES. 
(3-0) Cr. 3. S. 
Prerequisite: 5608. 
Advanced foundation analysis and design to meet 
various soil conditions. Review or recent litera-
ture. Field investigation. Case histories. 
663. EARTH DAMS. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 5608. 
Location, selection or material, design, and con-
struction of earth dams. Field trips. 
Computer Science 
664, 665, 666. STABILITY OF SOILS AND 
GRANULAR MATERIALS. 
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(3·0) Cr. 3. Alt. Yr, offered 1972-73. 
Prerequisite: 565. 
Granulometry and colloid chemistry as related 
to soil plasticity classlficutlon, strength, and mix 
design. l' sc of chemical stublllzers, pozzoluns, 
and portland cement. 
669. ADVANCED PAVEMENT DESIGN. 
~:>Cr. 3. Alt. S, offered 1973. 
requisite: 569. 
Recent developments in the theories of Oexlbie 
and rigid pavement design. Test road evulua· 
tlons. 
671. ADVANCED TOPICS IN WATER 
RESOURCES ENGINEERING. 
(A.E. 671) (3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 571; 472 or A.E. 424; Stat. 401. 
Study of advanced concepts and experimental 
techniques used in solving water resources en-
gineering problems. AfpUcatlon of simulation 
methods, mathematics models and advanced 
research methods in areas of hydrology, hy· 
draullcs of water control racllitles, and water· 
resources development. 
691. SEMINAR. 
Cr. R. 
699. RESEARCH. 
CLI MATOLOGV 
For program in agricultural climatology, see College of Agriculture, Curriculum in Agron-
omy and Agronomy, Courses and Programs. 
COMPUTER SCIENCE 
Robert M. Stewart, Jr., Ph.D., Chairman of Department 
Professors: Robert J. Lambert, Ph.D.; Clair G. Maple, D.Sc. 
Associate Professors: Harrington C. Brearley, Jr., Ph.D.; Dale Grosvenor, Ph.D.; Howard W. 
Jespersen, M.S.; Roy F. Keller, Ph.D.; C.C. Mosier, B.S.; Arthur V. Pohm, Ph.D.; Donald H. 
Schuster, Ph.D.; John D. Stevens, Ph.D.; Roy Zingg, Ph.D. 
Assistant Professors: Norman E. Hutton, D.V.M.; Arthur E. Oldehoeft, Ph.D.; Wayne 
0. Ostendorf, B.S.; Stefan M. SUverston, Ph.D.; Rex A. Thomas, Ph.D.; Dean Ulrichson, Ph.D.; 
Charles T. Wright, Jr., Ph.D. 
Instructors: Michael D. Bowman, B.S.; Joan F. SUverston, M.A.; June F. Smith, B.S. 
Undergraduate Study 
For undergraduate curriculum in sciences and humanities, major in computer science, lead-
ing to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
The curriculum in sciences and humanities with a major in computer science is designed 
to prepare students for graduate study in computer science or for positions as computer scien-
tists with business, industry, or government. Areas of emphasis exist in programming language 
structure, systems programming, numerical analysis, statistics, and computer systems engineer· 
lng. 
The requirements for an undergraduate major ln computer science include: ( 1) 21 credits 
in computer science at the 300 level or above, to be speclfled by the Department of Computer 
Science, (2) at least 9 additional credits ln computer science at the 300 level or above, to be 
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elected by the student ln a manner consistent with his objectives, and ( 3) at least 18 credits 
in mathematics starting with Math. 110, with the balance to be selected from an approved 
list specified by the Department of Computer Science. 
The following courses are not acceptable for major credit by computer science majors: 
447, 470, 471, 484. 
Graduate Study 
Work is offered for the degrees Master of Science and Doctor of Philosophy with major 
in computer science. Minor work is offered to students taking major work in other areas. 
Faclllties exist for fundamental research in such areas as numerical solution of ordinary 
and partial differential equations, computational methods in linear algebra, the theory of ap-
proximation, logical design and programming systems, switching theory, the theory of computer 
organization, programming language theory, and computer-assisted instruction. 
A student desiring to do graduate work with a major in computer science should have 
completed a bachelor's degree or equivalent in computer science or in a related area such as 
mathematics, statistics, physics, or electrical engineering. He should have a strong background 
in mathematics including some work in algebra, analysis, logic, and probability. Students whb 
do not have these prerequisites should plan to complete them in addition to the regular course 
requirements for the advanced degree. 
For the degree Master of Science, 45 quarter credits are required. Normally this is all in 
course work, but in some cases it will include preparation of a thesis recommended by the 
student's committee. If no thesis is presented, the preparation of a paper demonstrating ability 
to organize and express significant ideas in computer science is required. There is no foreign 
language requirement. 
For the degree Doctor of Philosophy, the foreign language requirement may be satisfied 
in one of two ways: ( 1 ) Significant competence in one language. This competence may be evi-
denced by satisfactory completion of two years of college level study of the language. ( 2) Read-
ing abUlty in two languages. Ability in each language may be evidenced by satisfactory com-
pletion of one year of college level study of the language. In exceptional cases the candidate's 
committee may authorize the passing of a standardized foreign language examination in lieu 
of a formal college-level course in the language. 
The languages will normally be selected from French, German, or Russian, although the 
candidate's committee may authorize other choices. The committee of a student whose native 
language is not English may substitute the ability to communicate in English for one of two 
languages. 
The Department of Computer Science recommends that all graduate students majoring in 
computer science teach as part of their training for an advanced degree. 
Additional work ls usually required in mathematics, statistics, electrical engineering, or 
certain other fields. 
Courses open to graduate students for minor credit: 301, 350, 356, 357, 441, 442, 443, 
447,451,452,453,468,470,471,484,490,495. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. PERSPECTIVES IN COMPUTING. (2-0) Cr. 2. W. 
Computer systems and programming languages 
with emphasis on the relationship of computing 
to other fields of human activity. Not to be 
taken with or after 201. Offered on a satis-
factory-fall basis only. 
201, 202, 203. COMPUTER PROGRAMMING. 
(2·2) (2-2) (3-0) Cr. 3 each. 201: F.W.S.SSI; 
202: W.S.; 203: F.S.SSI. 
Prerequisite: 201: Math. 104 or 109, sophomore 
standing; 202: 201; 203: 202. 
Introduction to computer organization and 
programming concepts, Dow charts, algorithms, 
programming In procedure-oriented languages, 
elementary <lata structures, considerations of 
efficiency of programs, debugging, and verlfl-
cation of programs. 20 1 ls suitable as an intro· 
ductory one-quarter programming course. 
301. MACHINE AND ASSEMBLY LANGUAGE 
PROGRAMMING. 
(3-0) Cr. 3. F.S. 
Prerequisite: 202. 
Introduction to digital computer structure and 
machine language programming, internal repre-
sentation of data, assembly language. 
360. INFORMATION STRUCTURES. 
(3-0) Cr. 3. F.S. 
Prerequisite: 203. 
Study of Information representations and rela-
tionship between the form of representations 
and processing techniques. Transformations be-
tween storage media; referencing of Information 
as related to the structure of its representation. 
Concepts of functions, arrays, records, files, trees, 
list and list structures. 
356. COMPUTER SYSTEMS I. 
(3-0) Cr. 3. F.W. 
Prerequisite: 301. 
Assembly systems, storage allocation and 
protection techniques, executive systems-
structures, generation and maintenance; priority 
and scheduling techniques for batch processing. 
357. COMPUTER SYSTEMS II. 
(3-0) Cr. 3. W.S. 
Prerequisite: 356. 
Executive systems for multiprogramming and 
multiprocessing, Input-output control, dynamic 
storage allocation, interrupts, program library 
maintenance and up-dating, time-sharing sys-
tems. 
380. STATISTICAL APPLICATIONS OF 
DIGITAL COMPUTERS. 
(Stat. 380) See Statistics. 
406. INTRODUCTION TO NUMERICAL 
TECHNIQUES FOR COMPUTERS. 
(Math. 408) See Mathematics. 
407, 408. NUMERICAL ANALYSIS I, II. 
(Math. 407, 408) See Mathematics. 
410. INTRODUCTION TO SWITCHING THEORY. 
(E.E. 410) See Electrical Engineering. 
411, 412. PRINCIPLES OF COMPUTER DESIGN. 
(E.E. 411, 412) See Electrical Engineering. 
441. COMPUTER-oRIENTED BUSINESS DATA 
SYSTEMS I. 
(2-3) Cr. 3. F. 
Prerequisite: Cred't or classification In I.Ad. 384. 
Mosler, Ostendorf. 
Introduction to computer techniques for busi-
ness data processing. Use of COBOL program-
ming language In simple problems, payroll, in-
ventory control, etc. 
442. COMPUTER-oRIENTED BUSINESS DATA 
SYSTEMS II. 
(2-3) Cr. 3. W. 
Prerequisite: 441 and credit or classification In 
I.Ad. 385. Ostendorf. 
Application of computer programming and sys-
tems to business data processing; file organi-
zation, development, and control; sequential and 
random processing and exception reporting. 
443. COMPUTER-ORIENTED BUSINESS DATA 
SYSTEMS Ill. 
(2-3) Cr. 3. S. 
Prerequisite: 442. Ostendorf. 
Advanced data systems concepts and processing 
techniques. On-line, off-line systems and con-
trols; computer language and operating systems 
considerations In business data processing; Pert 
C PM and management game concepts. 
447. INTRODUCTION TO COMPUTERS FOR THE 
BIOLOGICAL RESEARCH WORKER. (V.Pth. 447) (3-0) Cr. 3. F. Hutton. 
Data coding and use of unit record equipment. 
Logical basis of a digital computer system. 
The programming of data editing and record 
451. 
452. 
453. 
468. 
470. 
471. 
481, 
484. 
490. 
495. 
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keeping procedures wm be taught using a higher 
level language. 
ALGEBRAIC LANGUAGES AND 
COMPILERS I. (3-0) Cr. 3. F.W. 
Prerequisite: 202. Keller. 
1 ntroductlon to languages in general, formal 
language structure (syntax und semantics). 
ALGEBRAICLANGUAGESAND 
COMPILERS II. 
(3.0) Cr. 3. W.S. 
Prerequisite: 451. Keller. 
Study of Backus ~ormal < ~aur) Form and intro-
duction to compUlng; compiler construction; ana· 
lyzer algorithms. 
ALGEBRAIC LANGUAGES AND 
COMPILERS Ill. 
(3.0) Cr. 3. S. 
Prerequisite: 452. Keller. 
Complllng techniques, code generation. 
PROBLEM FORMULATION IN 
NON-NUMERIC PROCESSES. (3-0) Cr. 3. W. 
Prerequisite: 350. 
Techniques for solving non-numeric problems. 
Problem organization, modelllng, data structur-
Ing, and language features dictated by non-
numeric problems. Theorem proving, game play-
Ing, natural language processing, symbollc 
mathematics and man-machine problem solving. 
INTRODUCTION TO DATA PROCESSING 
AND PROGRAMMING FOR BEHAVIORAL 
SCIENCES. 
(3.0) Cr. 3. F. 
Prerequisite: Stat. 40 1. 
Concepts and procedures. Punch card concepts, 
data organization and collection, storage media, 
and computer organization. Program organiza-
tion and flowcharting techniques. Primarily for 
research workers in behavioral sciences. 
DATA PROCESSING AND PROGRAMMING 
FOR BEHAVIORAL SCIENCES. 
(3-0) Cr. 3. W. • 
Prerequisite: 4 70. 
Use of data-processing techniques and the com-
puter as research tools. Higher-level language 
programming and use or mathematical and stat-
Istical library programs. 
482. PROCESSING OF STATISTICAL DATA. 
(Stat. 481, 482) See Statistics. 
COMPUTER TECHNIQUES FOR 
BIOLOGICAL RESEARCH. 
(3-0) Cr. 3. S. 
Prerequisite: 201, Stat. 401. 
Review or input-output devices, array manipula-
tion, and subroutine usage. Organization oflarge-
volume data for using mathematical and stat-
istical library programs. 
SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: Permission of Instructor. 
H. Honors Program. 
SEMINAR. 
Cr. var. F.W.S. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501,502,503. PROGRAMMING LANGUAGES 
AND SYSTEMS. (3-0) Cr. 3 each. Yr. 
Prerequisite: 453. 
Formal approach to programming languages. 
507, 508. NUMERICAL SOLUTION OF 
ORDINARY DIFFERENTIAL EQUATIONS. 
(Math. 507, 508) See Mathematics. 
509. COMPUTATIONAL METHODS OF 
LINEAR ALGEBRA. 
(Math. 509) See Mathematics. 
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524, 525. THEORY OF AUTOMATA. (Math. 524, 525) See Mathematics. 
551, 552, 553. STRUCTURE AND PROCESSING 
OF INFORMATION. 
(3-0) Cr. 3. Yr. 
Prerequisite: 350. Jespersen. 
Formalisms necessary to represent the struc-
ture and manipulation of Information. Informa-
tion coding for storage and retrieval, fixed and 
variable length Information records; vectors and 
arrays; trees and Ust structures. Processing of 
structured Information. Search, sort, and merge 
operations Involving the characteristics of the 
storage media available In a computer system. 
Characteristics of programming languages for 
processing information structures; study of at 
least one current information processing lan-
guage. 
580,581. SCIENTIFIC APPLICATION OF 
DIGITAL COMPUTERS, I, II. 
(Stat. 580, 581) See Statistics. 
582. SWITCHING THEORY. 
(E.E. 582) See Electrical Engineering. 
584,585. DIGITAL SYSTEM ORGANIZATION. 
(E.E. 584, 585) See Electrical Engineering. 
586. DIGITAL SYSTEM DESIGN. 
(E.E. 586) See Electrical Engineering. 
590. SPECIAL TOPICS. 
Cr. var. 
Prerequisite: Permission of instructor. 
COURSES FOR GRADUATE STUDENTS, major or minor 
607. ADVANCED TOPICS IN NUMERICAL 
ANALYSIS. (Math. 607) See MathemaUcs. 
610. SEMINAR. 
Cr. var. Oll'ered on demand. 
684. ADVANCED SWITCHING THEORY. 
(E. E. 684) See Electrical Engineering. 
685. ADVANCED LOGIC SYSTEMS. 
(E.E. 685) See Electrical Engineering. 
699. RESEARCH. 
CONSTRUCTION ENGINEERING 
Thomas C. Jellinger, M.S., Professor in Charge 
Associate Professor: Darrel D. Girton, M.S. 
Assistant Professors: T.A. Gleason, M.S.; Ira J. Ward, M.S. 
Undergraduate Study 
For undergraduate curriculum in construction engineering leading to the degree Bachelor 
of Science, see College of Engineering, Curricula. 
The Department of Civil Engineering provides a curriculum for those students who are 
interested in construction engineering. This is an area requiring specialists with a strong funda-
mental knowledge of engineering, plus management ability and familiarity with business, eco-
nomics, and human behavior. The graduate of this program may be engaged in supervising the 
craftsmen and laborers on the job, ordering materials and equipment, making estimates, insur-
ing the most rapid progress of the project, and keeping cost records. The program in construc-
tion engineering offers much of the background that contractors need. It blends engineering, 
management, and business administration to achieve this. 
Graduate Study 
The construction engineering program includes the following courses, open to graduate stu-
dents for minor graduate credit only: 355, 371, 372, 441, 442, 450. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. ( 1.0) Cr. R; 8. 
An examination of the nature, scope, and ex-
tent of the construction lnduatry: an overview 
of the educational preparation necessary for 
the constructor ln contemporary aoclety. 
241. ANALYSIS OF MATERIALS AND METHODS 
OF CONSTRUCTION. 
(3·0) Cr. 3. F.W. 
Prerequisite: Second year classification. 
Systems of construction Including wood frame, 
wall bearing, skeleton frame, and the materials 
used in these systems. Methods and materials 
used in heavy construction and selection of 
equipment. 
245. CONSTRUCTION SPECIFICATIONS. 
(3-0) Cr. 3. W.S. 
Prerequisite: 241 or Arch. 343. 
Preparation and interpretation of construction 
specifications and other contract documents. 
246. CONSTRUCTION COST ESTIMATING. 
(2-3) Cr. 3. S. 
Prerequisite: 245. 
Estimating construction costs, quantity surveys, 
production rates, local cost factors. Approximate 
and detailed methods. 
355. REAL ESTATE FINANCE. 
(I.Ad. 355) See Industrial Administration. 
371. CONTRACTORS ORGANIZATION. 
(3-0) Cr. 3. F.W. 
Prerequisite: 246. 
Construction contracting business management: 
planning, organization, staffing, directing, con· 
trolling. 
372. CONSTRUCTION PLANNING AND 
PROGRESS SCHEDULING I. 
(0-9) Cr. 3. W.S. 
Prerequisite: 371. 
Types of progress schedules used In construc-
tion work. Applications and advantages of types 
of schedules. Principles of planning construction 
site layouts along with methods used In field 
Inspection. 
441. 
442. 
450. 
490. 
Design Center 
CONSTRUCTION PROGRESS 
SCHEDULING II. 
(0-9) Cr. 3. F. 
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Prerequisite: 372. 
Analysis and application of advanced scheduling 
techniques witll emphasis on critical path method 
<CPM) and program evaluation and review 
<PERT). 
CONSTRUCTION PROGRESS 
SCHEDULING III. 
(0-9) Cr. 3. W. 
Prerequisite: 441, Com.S. 201. 
A study or computer methods and applications 
or advanced techniques or construction sched-
uling with work in man-power leveling, equip-
ment allocation, and time-cost relationships. 
QUANTITATIVE METHODS IN 
CONSTRUCTION MANAGEMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 442, StaL 105. 
Analysis of construction management problems 
using mathematical and statistical techniques; 
adaptation of utUlty and risk functions and lin-
ear programming to construction management: 
decision maklngt statistical bidding, theory and 
application or blading strategy. 
SPECIAL PROBLEMS IN CONSTRUCTION 
ENGINEERING. 
Cr. 2 to 5 each time taken. 
Prerequisite: 372, permlaslon of professor In 
charge or construction engineering. 
Advanced problems In construction engineering 
with emphasis In the field or construction opera-
tions and in the field or engineering and tech-
nology. 
CROP SCIENCE 
For description of courses, see Agronomy. 
DAIRY SCIENCE 
For description of courses, see Animal Science. 
DESIGN CENTER 
Advisory Council: Thomas A. Barton, M.L.A., Chairman; Martin D. Gehner, M.Arch.; Clair 
B. Watson, M.F.A. 
The Iowa State University Design Center is an association of the Departments of Applied 
Art, Architecture, and Landscape Architecture. These departments offer major undergraduate 
and graduate programs for those students who have a serious interest 1n design and a dedica-
tion to the social and cultural well-being of man's environment. 
The major areas of education offered by the Design Center departments are: 
Department of Applied Art 
Advertising Design 
Art Education 
General Applied Art and Crafts 
Interior Design 
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Department of Architecture 
- Architecture 
Urban Design 
Department of Landscape Architecture 
Landscape Architecture 
Urban Planning 
Town and Regional Planning 
Details of each curriculum will be found in the appropriate departmental section. 
Courses Administered by the Design Center 
•125. UNDERSTANDING THE ENVIRONMENTAL 
ARTS. (3-0l Cr. 3. F. 
\\'es ern culture, with selections from primitive 
to contemporary cities, reflecting the interrela-
tionships of architecture, landscape architecture, 
urban design, painting, sculpture, and related 
arts. 
•t26. UNDERSTANDING THE ENVIRONMENTAL 
ARTS. , (3-0) Cr. 3. W. 
'the design process examined to rt:late th~ rna· 
terlals and methods of the artist and de~:ugner 
to the culture of his era. 
*127. UNDERSTANDING THE ENVIRONMENTAL 
ARTS. 
(3-0) Cr. 3. S. 
~on-European culture with significant examples 
of the interrelationships of architecture1 land-
scape architecture, urban design, painting, sculp-
ture, and applied art. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 4 each time taken. 
Prerequisite: Permission of instructor. 
Investigatio~ ~fan approved t~I?ic commensurate 
with students mterest and abality. 
H. Honors. 
•courses 125, 126, and 127 are offered for under-
graduate students in all curricula of the l' niversity. 
DISTRIBUTED STUDIES 
Chalmer J. Roy, Ph.D., Dean of the College of Sciences and Humanities 
John J.L. Hinrichsen, Ph.D., Coordinator 
Frank E. Bortle, Ph.D., Coordinator 
Charles C. Bowen, Ph.D., Assistant Dean 
Millard R. Kratochvil, M.A., Assistant Dean 
Alston J. Shakeshaft, M.S., Assistant to Dean 
Richard Zbaracki, Ph.D., Chairman, Teacher Education Committee, 
College of Sciences and Humanities 
Oscar E. Tauber, Ph.D., Chairman, Committee for Graduate Programs in General Science 
Professors: John A. Bath, Ph.D.; Delma Harding, Ph.D.; Millard R. Kratochvil, M.A.; Duncan 
Mallam, Ph.D.; Harry J. Schmidt, M.A. 
Associate Professors: Leo R. Schneider, M.S.; Arthur G. Swift, M.M. 
Assistant Professors: Walter Chatfield, M.A.; Frederick DeLuca, Ph.D.; Jean K. Dissinger, 
Ph.D.; Wallace W. Hutchison, M.S.; Clair Keller, Ph.D.; Russell M. Meyers, M.A.; John 
W. MUlsaps, M.A.; WUllam Rudolph, Ph.D.; Charles J. Stark, M.M.; Ivan G. Youngberg, M.A. 
Instructors: Leslie A. Anderson, M.S.; Elizabeth E. Buckels, M.S.; James E. Dixon, B.A. 
Undergraduate Study 
Opportunities for broadly based studies in the sciences and humanities are provided by 
programs ln distributed studies. In general these programs are less specialized than others 
ln this college but insure significant depth as well as breadth. Programs in distributed studies 
are appropriate preparation for professional studies in veterinary medicine, medicine, law, 
and specialized technologies. Preprofessional students should consider the desirability of a 
program which combines three years of preprofessional and the first year of professional study 
to meet the requirements for either the Bachelor of Arts or the Bachelor of Science degree. 
Programs leading to the two degrees are flexible and will vary in accordance with the educa-
tional objectives of the student. (See Preprofessional Programs.) Programs in distributed studies 
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are also appropriate as preparation for teaching in secondary schools (see College of Educa-
tion), and as preparation for graduate studies in certain interdisciplinary areas. 
Graduate Study 
Open to graduate students for minor credit: 480. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101, 102, 103. STUDIES IN SCIENCES AND 
HUMANITIES. • 
Cr. 1 to 5 each time taken. Yr. 
Prerequisite: Permission of Instructor. 
Experimental or honors courses offered by any 
department or interdepartmental group. 
201,202,203. INTRODUCTION TO LATIN 
AMERICA. 
(3-0) Cr. 3 each. Yr. 
Prereq ulsite: 202: 20 I ; 203: 20 I or 202. 
201: Continent. peoples, and culturel:i. 
202: History and cultural heritage. 
203: Contemporary social, economic, and polit-
ical problems. 
204, 205, 206. INTRODUCTION TO AFRICA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 206: 204 or 205. 
204: Continent, peoplel:i, and cultures. 
205: History and cultural heritage. 
206: Contemporary social, economic, and polit-
ical problems. 
207. 208, 209. INTRODUCTION TO EAST ASIA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 208: 207; 209: 207 or 208. 
207: Continent, peoples, and cultures. 
208: History and cultural heritage. 
209: Contemporary t~ocial, economic, and polit-
ical problems. 
301,302,303. STUDIES IN SCIENCES AND 
HUMANITIES. • 
Cr. 1 to 5 each time taken. Yr. 
Prerequisite: Junior standing and permission of 
Instructor. 
Experimental or honors courses offered by any 
department or interdepartmental group. 
417. STUDENTTEACHING. 
Cr. 2 to 12 each time taken. F.W.S. 
Prerequisite: Educ. 305; Engl. 494 or Sp. 495 
or Math. 497 or D.St. 486 or 496 or P.E.M. 497 
or F.L. 476 or Music 466; advance reservation 
required. 
Observation, evaluation of instruction, lesson 
planning, and teaching in the sciences and hu· 
manitles. 
A. Social Studies. 
B. Physical Sciences. 
<:. Mathematics. 
D. Biological Sciences. 
E. English and Literature. 
F. Physical Jo;ducation for Men. 
G. Foreign l.anguages. 
H. Speech. 
I. J ournallsm. 
J. Earth Science. 
K. Music-Secondary. 
L. Music-Elementary. 
480. SPECIAL PREPARATION IN SUBJECT 
MATTER FOR ELEMENTARY AND 
SECONDARY TEACHERS. 
Cr. var. Maximum of 12 credits in each area 
listed below: 
A. Social Studies. 
B. Physical Sciences. 
C. Mathematics. 
D. lliological Sciences. 
E. English and Literature. 
F. Physical Education for ~len. 
G. Foreign Languages. 
H. Speecb. 
I .• Journallsm. 
J. Earth Science. 
K. Music. 
486. METHODS OF TEACHING SCIENCE. 
(3-0) Cr. 3. W. 
Prerequisite: Admission to teacher education, 
15 creCllts In subjec~matter field. 
F1eld trips. 
490. SPECIAL PROBLEMS. • 
Cr. 1 to 6 each time taken. 
Prerequisite: Junior stancllng and permission 
of Instructor. 
496. METHODS OF TEACHING SOCIAL STUDIES. 
(3-0) Cr. 3. W. 
Prerequisite: Admission to teacher education 
and 15 credits In subjec~matter field. 
1-"leld trips. 
•These course numbers may be used only with the 
permission of the dean of the College and concurrence 
by the Sciences and Humanities Curriculum Committee. 
EARTH SCIENCE 
Keith M. Hussey, Ph.D., Head of Department 
Professors: Donald L. Biggs, Ph.D.; Charles S. Gwynne, Ph.D.; John Lemish, Ph.D.; Chalmer 
J. Roy, Ph.D. 
Associate Professors: Robert C. Palmquist, Ph.D.; Mushtaq-ur Rahman, Ph.D.; Karl E. Seifert, 
Ph.D.; Lyle V.A. Sendlein, Ph.D.; Carl F. Vondra, Ph.D. 
Assistant Professors: W. Gale Biggs, Ph.D.; Robert D. Cody, Ph.D.; Harry C. Vaughan, M.S.; 
Douglas N. Yarger, Ph.D. 
Instructors: Sidney 0. Barnard, M.S.; Gary D. Johnson, M.S.; Jimmie L. Richardson, M.S.; 
David E. Simon, M.S.; JaneT. Zaring, M.A. 
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Undergraduate Study 
For undergraduate curriculum in sciences and humanities leadin~ to the degree B~c~e­
lor of Science, majors in earth science, geology, and meteorology, see Sclences and Humamtles, 
Curriculum. . . 
The department offers courses in geography, geology, and meteorology. In add1tlon, a 
specialized program in climatology is offered in the Department of Agronomy. 
Courses in geology and meteorology may be used to fulfill Group 3 requirements in the 
College of Sciences and Humanities; geography courses may be used in Group 5. The follow-
ing programs are recommended to students concentrating in the various fields of study in 
earth science: 
Students majoring in earth science will take a minimum of 30 hours in the department, 
15 hours at the 300 level and above. Course work must be taken in all three disciplines (geog-
raphy, geology, and meteorology) offered by the department. Students wi~hing to obtain a 
teaching certificate must satisfy the requirement of the College of Educat10n. (See College 
of Education.) 
Students majoring in geology generally complete the following courses: Geol. 100, 204, 
271, 302, 351, 361, 371, 381, 431, 440, and 492. Minor wo~k is recommended in mathematics 
and ln one of the following fields: chemistry, civil engineering, computer science, physics, sta-
tistics, or zoology. 
Students specializing in geophysics commonly take the following courses: Geol. 271, 302, 
340, 351, 371, 381, 431, 440, and 492. Minor work is recommended in computer science, 
mathematics or physics. 
To major in meteorology students normally take the following courses: Mteor. 206, 301, 
302, 406, 441, 442, 443, 455, 456. Minor work is recommended in computer science, engi-
neering mechanics, mathematics, or physics. The meteorology program is closely related to the 
climatology program. For further information concerning climatology, see Agronomy. 
The above lists of courses are not to be regarded as statements of fixed requirements or 
as complete outllnes of the work necessary for graduation. They are given solely for the con-
venience of students or advisers. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in earth science, geology, and meteorology, and minor work to students majoring 
in other departments. A nonthesis option is offered for the degree Master of Science in earth 
science and in meteorology. Geology majors interested in a broader program may obtain the 
degree Doctor of Phllosophy with a major divided between geology and a related field. The 
department also cooperates In an interdepartmental program leading to the degrees Master 
of Science and Doctor of Philosophy in water resources with major work in geology and sub-
ordinate work in other fields. See Water Resources. 
Students desiring to major in earth science, geology, meteorology, or water resources 
should have mathematics through calculus and one year each of college physics and college 
chemistry in addition to some background ln earth science. 
The department requires no foreign language proficiency for the M.S. degree. Candidates 
for the Ph. D. degree are required to submit proof of reading knowledge of two foreign lan-
guages or reading and speaking knowledge of one. The candidate's graduate committee may 
accept, as proof of mastery, either course grades in language courses taken at Iowa State 
University or examination scores of comprehensive examinations administered by the Foreign 
Language Department. 
Course programs are arranged on an individual basis. Minor work is normally recom-
mended ln chemistry, computer science, engineering mechanics, mathematics, metallurgy, phys-
ics, soils, soils engineering, or zoology. 
The following courses are open to graduate students for minor graduate credit only: Geog. 
322, 324, 325, 421, 490; Geol. 302, 340, 351, 361, 371, 381, 400, 401, 402, 407, 411, 431, 
440, 452, 490, 492; Mteor. 406, 421, 441, 442, 443, 455, 456, and 490. 
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COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Geography 
201. WORLD GEOGRAPHY. 
(3-0) Cr. 3. F. 
Character and distribution of the elements com-
prising man's physical environment; inter-rela-
tionships of the man-environment system. 
322. ECONOMIC GEOGRAPHY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Character and distribution of natural resources; 
their influence on man and their utilization by 
man. 
324. CULTURAL GEOGRAPHY -EUROPEAN 
AND AMERICAN. 
(3-0) Cr. 3. W. 
Climate and physical geography of I<:urope, und 
North, Central, and South America, und their 
influence on the cultural de\'elopment of man in 
those areas. 
325. CULTURAL GEOGRAPHY -AFRICAN, 
ASIAN, AUSTRALIAN, AND PACIFIC 
ISLANDS. 
(3-0) Cr. 3. S. 
Climate and physical geography of Africa, Asia, 
Australia, and the Pacific Islands; theirlnfluence 
on the cultural development of man in those 
areas. 
421. SETTLEMENT GEOGRAPHY. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 201. 
Evolution, morphology, and spatial distribution 
of urban and rural settlement with an emphasis 
on North America and"Europe. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 4 each time taken. 
Prerequisite: 201, permission or Instructor. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Geology 
100. 
101. 
200. 
201. 
203. 
204. 
230. 
271. 
301. 
INTRODUCTION TO GEOLOGY. 
(3-3) Cr. 4. F.W.S.SS. 
Important earth processes, materials, and their 
interaction. Field trips. 
TECHNICAL LECTURES. 
(1-0) Cr. R; F. 
l ntroductlon to various phases of earth science. 
Required of all beginning students majoring 
in the earth sciences. 
GEOLOGICAL ASPECTS OF ENVIRONMENT. 
(3-3) Cr. 4. F. 
Prerequisite: I 00. 
Physical processes and forms and their relation-
ship to man. Discussion of surface and near-
surface geologic processes, mineral occurrence, 
and their use and misuse by man. 
HISTORY OF THE EARTH. 
(3-3) Cr. 4. W. 
Prerequisite: I 00. 
Signlflcant events in the geologic history and 
development of llfe upon the earth. 
GEOLOGY FIELD TRIP. 
Cr. I each time taken. W .S. 
Prerequisite: I 00, permission or Instructor. 
Geology of selected regions studied by corre-
lated readings and report presentation followed 
by a field trip to points of geologic interest. 
MAP INTERPRETATION. 
(0-3) Cr. I. S.SS. 
Prerequisite: 100. 
Analysis of topographic and geologic maps. 
PHYSIOGRAPHY OF THE UNITED STATES. 
(3-0) Cr. 3. S. 
Prerequisite: I 00. · 
Description and Interpretation of the physical 
features in the natural regions of the United 
States, and man's adaptations to the physical 
environment. 
EARTH MATERIALS. 
(2-6) Cr. 4. S. 
Prerequisite: I 00. 
Field and laboratory Identification, classlflcatlon, 
description, and interpretation of rocks, fossUs, 
and common rock-forming minerals. 
GEOLOGY FOR ENGINEERS. 
(2-3) Cr. 3. S. SeDdleln. 
Fundamentals of geology and engineering ap-
plications. Field trips. 
302. 
303. 
340. 
351. 
361. 
371. 
381. 
SUMMER FIELD WORK. 
Cr. 8 to 12. SS. 
Prerequisite: 204, 271. Vondra. 
An eight-week summer field course, required 
of all geology majors. Areal mapping, struc-
tural, stratlgraphi~1 and geomorphic analyases. Written reports wltn appropriate lllustration re-
quired. 
UNDERGRADUATE SEMINAR. 
Cr. I. F.W.S. 
Prerequisite: 302. 
INTRODUCTION TO GEOPHYSICS. 
(3-0 or 6) Cr. 3 or 5. S. 
Prerequisite: 302; Phys. 113 or 223. Sendleln. 
Appllcation or physical principles to the deter-
mination of subsurface rock structure andtor 
boundaries. Includes seismology, gravltometryl 
magnetometry, and the techniques of electrlca 
and radioactivity surveying. Field appllcatlon 
of geophysical methods to Include data acquisi-
tion, and computer processing and Interpretation. 
MINERALOGY. 
(3-6) Cr. 5. F. 
Prerequisite: Chern. 142. D.L. Biggs. 
Geochemistry of slllcates and other rock-forming 
minerals; determinative mineralogy; elementary 
optical crystallography. 
INVERTEBRATE PALEONTOLOGY. 
(2-6) Cr. 4. S. 
Prerequisite: 100. Vondra and Cody. 
Characteristics and relationships of Inverte-
brates of fossU record; their use In historical 
geology. Field trips. 
PETROLOGY. 
(2-6) Cr. 4. 8. 
Prerequisite: 351, Math. 112. Selrert. 
Orlgln, properties, and behavior of rocks as a 
function of their environment. Microscopic des-
cription and classlflcatlon of rocks. Field trips. 
STRUCTURAL GEOLOGY. 
(3-3) Cr. 4. W. 
Prerequisite: 100, 271. Lemlsb. 
Theory of rock deformation. Description and 
classlficatlon of structures ln the earth's crust. 
Application of descriptive geometry and map 
Interpretation techniques to solution of struc-
tural problems. 
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400. 
401. 
402. 
407. 
411. 
431. 
ADVANCED FJELD GEOLOGY. 
Cr. 8 to 12. SS. 
Prerequlalte: 371, 381. Vondra. 
An eight-week field course for the advanced 
geology major, emphaslzlng advanced field tech-
niques and providing the student with experience 
in analyzing geologic field problems. 
GEOLOGY OF EASTERN NORTH AMERICA. 
(3-0) Cr. 3. AIL W, offered 1972. 
Prerequisite: 371, 381. Seifert. 
Coastal Plains, Appalachians, West Indies, Cen-
tral Interior, and Canadian Shield. 
GEOLOGY OF WESTERN NORTH AMERICA. 
(3-0) Cr. 3. AIL W, offered 1973. 
Prerequisite: 371, 381. SelferL 
Rockies, Basin and Range, Sierra Nevadas, Cas-
cades, and Coast Ranges. 
GEOLOGIC INTERPRETATION OF 
~ERIAL PHOTOGRAPHS. 
(1-6) Cr. 3. AIL F, offered 1971. 
Prerequisite: 100. Palmquist. 
Principles of aerial photography and Imagery 
used ln qualitative and quantitative analysis of 
geologic features from aerial photographs. 
PRINCIPLES OF ECONOMIC GEOLOGY. 
(3-3) Cr. 4. F. 
Prerequisite: 371, 381. Lemlsh. 
Nature and origin of mineral deposits. 
GEOMORPHOLOGY. 
(3-3) Cr. 4. F. 
Prerequisite: 100, Stat. 101. Palmquist. 
Interrelationship between geomorphic processes 
and earth materials In development of land-
forms; use of landforms in Interpretation of re-
cent geologic history. Saturday field trips. 
440. PETROPHYSICS. 
(2-6) Cr. 4. w. 
Prerequisite: 302, 371, 381, Math. 213, Phys. 
223. Sendleln. 
Physical properties of rocks, Including porosity, 
permeablllty, elastic properties, and heat and 
electrical conductivity. Rocks studied through 
laboratory Investigations to establish their rela-
tionship to natural geologic materials and pro-
cesses. 
452. OPTICAL MINERALOGY. 
(2-6) Cr. 4. W. 
Prerequisite: 351. D.L. Biggs. 
Relationships of structure, symmetry, and optical 
properties of transparent crystals. Study of prin-
cipal rock-forming minerals with polarlzlng mi-
croscope. 
455, 456. INTRODUCTION TO HYDROSPACE 
ENGINEERING. 
(Aer.E. 455, 456) See Aerospace Engineering. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 4 each time taken. 
Prerequisite: 100, permission or Instructor. 
H. Honors Program. 
492. S'I:RATIGRAPHY. 
(3-3) Cr. 4. F. 
Prerequisite: 361, 371, 381. Vondra. 
Principles of stratigraphy and their application 
to and exemplification by geologic occurrences. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
Geology 
501. 
512. 
515. 
521. 
531. 
532. 
SEMINAR. 
Cr. 1 each time taken. F.W.S. 
Prerequisite: Permission of Instructor. 
ADVANCED ECONOMIC GEOLOGY. 
(3-0) Cr. 3. AIL W, offered 1973. 
Prerequisite: 411. Lemlsh. 
Geology applied to mining; significant deposits 
and districts. 
GEOCHEMISTRY. 
(3-6) Cr. 5. AIL F, offered 1971. 
Prerequisite: Chern. 211, 301; permission of In-
structor. Lemish. 
Emphasis on chemistry of geological processes 
related to changes in earth materials. 
SEDIMENTATION. 
~)Cr. 5. AIL W, o«ered 1972. 
requisite: 492, 515. Cody. 
Survey of sedimentation processes with emphasis 
on clastic sedimentation. 
QUATERNARY GEOLOGY. 
(3-0) Cr. 3. AILS, o«ered 1972. 
Prerequisite: 431. Palmquist. 
Use and Interpretation of variations in char-
acter of landforms, sedlments, and fossUs In 
reconstruction of Quaternary events and environ-
ments. Saturday and weekend field trips. 
DYNAMICS OF GEOMORPHIC SYSTEMS. 
(2-1) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 431. Palmquist. 
Analysis of geomorphic systems acting under 
various constraints and of the resulting land-
forms. 
GROUNDWATER GEOLOGY. 
(2-3)Cr. 3. Alt. W, oll'ered 1972. 
Prerequisite: 440, C.E. 304. Sendleln. 
Occurrence and distribution of subsurface wa-
ter; nature of conducting media. 
551. ADVANCED MINERALOGY. 
(2-3) Cr. 3. Alt. S, ofl'ered 1972. 
Prerequisite: 452. D.L. Biggs. 
Structural, chemical, and paragenetic relation-
ships of common rock-forming minerals. 
561. VERTEBRATE PALEONTOLOGY. 
(3-3) Cr. 4. Alt. F, offered 1971. 
Prerequisite: 361, ZooL 320. Vondra. 
Morphology (cranial, dental, and post-cranial), 
taxonomy, evolution, and distribution of fossil 
vertebrates with emphasis on mammals. 
565. ADVANCED INVERTEBRATE 
PALEONTOLOGY. 
(2-6) Cr. 4. AIL W, offered 1973. 
Prerequisite: 361. Cody, Vondra. 
Selected topics In paleontology and paleoecol-
ogy: sedlmentary environments and their ef-
fects on organisms, stratigraphic correlation, 
interpretation of earth history, advanced mor-
phologic descriptions of fossUs. 
571. IGNEOUS PETROLOGY. 
(2-6) Cr. 4. Alt. F, oll'ered 1972. 
Prerequisite: 371, Math. 213. Seifert. 
Review of Igneous petrology; discussion of field 
observations and laboratory data. Emphasis on 
approach to equilibrium. Study of selected Ig-
neous rocks. 
575. METAMORPHIC PETROLOGY. 
(2-6) Cr. 4. Alt. F, offered 1971. 
Prerequisite: 371, Math. 213, Seifert. 
Review of metamorphic petrology with discussion 
of field observations and laboratory data. Em-
phasis on approach to equlllbrium. Study or 
selected metamorphic rocks. 
581. ADVANCED STRUCTURAL GEOLOGY. 
(2-3) Cr. 3. AIL F, offered 1972. 
Prerequisite: 381. Lemlsh. 
Current theories of rock deformation and ad-
vanced problems ln metamorphic, Igneous and 
sedimentary structures. 
590. SPECIAL TOPICS. 
Cr. 1 to 3 each time taken. 
A. Geomorphology. 
B. Stratigraphy. 
C. Paleontology. 
D. Petrology and Mineralogy. 
E. Structural Geology. 
F. Geochemistry. 
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G. Water Resources. 
H. Earth Science. 
I. Sedimentation. 
J. Economic Geology. 
K. Rock Deformation. 
L. Geophysics. 
592. ADVANCED STRATIGRAPHY. 
(3-2) Cr. 4. Alt. F, offered 1972. 
Prerequisite: 492, 521. Vondra. 
Interpre.tatlon of sedimentary rocks and rock 
bodies to infer processes, environments, and 
tectonic settings under which the)' formed. Ma· jor facies of Cenozoic deposits of selected re· 
gions studied and analyzed. 
COURSES FOR GRADUATE STUDENTS, major or minor 
Geology 
651. CLAY MINERALOGY. (2-3) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 551, Chern. 323. D.L. Biggs. 
Geological significance, structure, and Chemistry 
or clay minerals. 
672. ADVANCED SEDIMENTARY PETROLOGY. 
(2-6) Cr. 4. AILS, offered 1973. 
Prerequisite: 571. D.L. Biggs. 
Advanced study of petrology and petrography 
of sedimentary rocks. Field trips. 
676. ROCK DEFORMATION. (2-6) Cr. 4. Alt. W, offered 1972. 
Prerequisite: 681, Math. 213. Seifert. 
Theory and experimental conditions for rock 
deformation; stress-strain relations. Deformation 
of selected rocks. 
678. DEFORMATION OF MINERALS. (2-6) Cr. 4. Alt. S, offered 1973. 
Prerequisite: 571, Math. 213. Seifert. 
Analysis of deformation in rock-forming miner-
als; interpretation in terms of petrogenesis; plas-
tic flow at elevated temperatures and pressures. 
Universal stage Identification of deformation 
mechanisms. 
685. GEOTECTONICS. (3-0) Cr. 3. AIL W, offered 1972. 
Prerequisite: 371, 381, 492. Hussey, Roy. 
Distribution and dynamic history of sedimentary 
basins and mountain ranges of tbe world. 
699. RESEARCH. 
Cr. 1 to 3 each time taken. 
A. Geomorphology. 
B. Stratigraphy. 
C. Paleontology. 
D. Petrology and Mineralogy. 
E. Structural Geology. 
F. Geochemistry. 
G. Water Resources. 
H. Earth Science. 
I. Sedimentation. 
J. Economic Geology. 
K. Rock Deformation. 
L. Geophysics. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Meteorology 
206. INTRODUCTION TO METEOROLOGY. 
(Agron. 206) See Agronomy. 
208. TECHNIQUES OF WEATHER OBSERVATION. 
(2-0) Cr. 2. S. 
Use of standard meteorological instruments, hy-
drometers, pilot ballon; cloud coding. Exper-
Ience ln collecting and coding meteorological 
data at a first-order weather station. 
301, 302. GENERAL METEOROLOGY I, II. 
301: (3-0) Cr. 3. F.; 302: (2-6)Cr. 4. W. 
Prerequisite: 301: 206, Math. 110; 302: 301. 
Basic physical concepts which influence our earth 
and Its atmosphere. Concepts of weathermap 
analysis. 
311. AVIATION METEOROLOGY. (2-0) Cr. 2. F. Vaughan. 
Appllcatlon of meteorology to aviation. 
406. CLIMATES OF THE CONTINENTS. 
(Agron. 406) See Agronomy. 
421. METEOROLOGICAL INSTRUMENTS. 
~3) Cr. 3. W. Vaughan. 
requisite: Three credlta or meteorology, Math. 
112; Phys. 112 or 223. 
Theory and techniques of conventional meteoro-
logical Instruments. Limitations of s~clflc in-
struments and systems encountered lri field and 
laboratory measurements. Emphasis on theory 
and callbration of Instruments. 
441,442, 443. INTRODUCTION TO THEORETICAL 
METEOROLOGY I, II, III. 
~0) Cr. 4 each. Yr. Yarger. 
requlslte: 441: Phys. 112 or 223; Math. 112; 
442: 4411; 443: 442. 
441: Thermodynamics: Equation of state, first 
law of thermodynamics, thermodynamics of wa-
ter vapor, mixtures of gases, thermodynamic 
diagrams; 442: Dynamics: Equations of motion 
on a rotating earth, horizontal motion, kine-
matics of fluid flow, circulation, vorticity and 
divergence, equation of continuity, thermal wind; 
443: Physical: Basic radiation laws, cloud phys-
Ics, atmospheric electricity. 
466, 466. SYNOPTIC M.ETEOROLOGY I, II. 
(1·6) Cr. 3 each. 466: W• 456: S. 
Prerequisite: 466: 302; 456: 456. Barnard. 
Construction of meteorological charts for fore· 
casting weather elements; J(lnematic analysis, alr 
mass analysis, fronts and pressure systems, 
graphical determination or thickness patterns, 
Interpretation of centrally prepared weather 
charts. 
490. SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: Permlsslon or Instructor. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
Meteorology 
505. MICROCLIMATOLOGY. (Agron. 505) See Agronomy. 
506. METHODS IN CLIMATOLOGY. (Agron. 506) See Agronomy. 
521. ADVANCED INSTRUMENTATION. 
(2-3) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Three credits of meteorology, Math. 
213,Phys. 223.Vaughan. 
Theoretical treatment of meteorological Instru-
ments and systems with particular emphasis 
on research instruments for micrometeorologlcal 
measurements. Survey of transducertypesavaU-
able, their responses and limitations. 
542. PHYSICAL METEOROLOGY. 
(3-0) Cr. 3. F. 
Prerequisite: Phys. 223, Math. 213. Yarger. 
Wave phenomena, propagation of energy through 
the atmosphere, atmospheric optics, visiblllty, 
scattering phenomena, the upper atmosphere. 
543, 544. DYNAMIC METEOROLOGY I, II. 
(4-0) Cr. 4 each. 543: W; 544: S. 
Prerequisite: 543: 443; 544: 543. 
543: Fundamental equations, manipulations, 
magnitudes, and transformations. 544: The solu-
tion problem. Particle dynamics, perturbation, 
and numerical methods. 
571, 572. CLOUD PHYSICS I, II. 
(3-0) Cr. 3 each. 571: Alt. W, offered 1973; 
572: Alt. S, offered 1973. 
Prerequisite: 443. Yarger. 
571: Cloud dynamics, thermodynamics of phase-
change and nucleation, numerical techniques 
in cloud physics, condensation nuclei and ice 
nuclei, diffusional growth of cloud drops and 
lee crystals. 572: Ice crystals and coalescence 
theories of initiation of rrecipitation, aerody-
namic theory, accretiona growth of raindrops 
and lee particles, cloud modification techniques. 
590. SPECIAL TOPICS. 
Cr. var. 
Prerequisite: Permission of Instructor. 
COURSES FOR GRADUATE STUDENTS, major or minor 
Meteorology 
605. MICROMETEOROLOGY. 
( 5.()) Cr. 5. Alt. F, offered 197 I. 
Prerequisite: 505; 442 or E.M. 378. W.G. Biggs. 
Physical processes in the atmosphere near the 
ground; laminar and turbulent now; transfer of 
heat, mass, and momentum; eddy diffusion; sta-
tistical theories of turbulence; wind and tem-
perature profiles near the surface; evaporation. 
610. ATMOSPHERIC TURBULENCE AND 
DIFFUSION. 
(4-0) Cr. 4. Alt. F, offered 1971. 
Prerequisite: 605. W.G. Biggs, 
Analysis and statistics of atmospheric turbu-
lence, theoretical treatment of atmospheric dif-
fusion, K-theory, effects of buoyant motion, esti-
mation of diffusion from meteorological data. 
641, 642. ATMOSPHERIC RADIATION. 
(3-0) Cr. 3 each. 641: Alt. W, offered 1972; 
642: Alt. S, offered 1972. 
Prerequisite: 641: 443, Phys. 548; 642: 641. 
Yarger. 
Solar and terrestrial radiation, radiative trans-
fer equation, atmospheric radiation charts, 
Stokes parameters, polarization. 
699. RESEARCH. 
Cr. var. 
Prerequisite: Permission of Instructor. 
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ECONOMICS 
Karl A. Fox, Ph. D. Head of Department 
Professors: Ira W. Arthur, Ph.D.; A. Gordon Ball, Ph.D.; C. Phillip Baumel, Ph.D.; Raymond R. 
Beneke, Ph.D.; Eugene A. Brady, Ph.D.; Harold W. Davey, Ph.D.; Eber W. Eldridge, Ph.D.; 
Lehman B. Fletcher, Ph.D.; Wayne A. Fuller, Ph.D.; Gene Futrell, Ph.D.; Nell E. Harl, Ph.D.; 
Earl 0. Heady, Ph.D.; Bob R. Holdren, Ph.D.; Herbert B. Howell, M.S.; Elizabeth E. Hoyt, 
Ph.D.; Edward B. Jakubauskas, Ph.D.; Sydney C. James, Ph.D.; Donald R. Kaldor, Ph.D.; Lee 
R. Kolmer, Ph.D.; George W. Ladd, Ph.D.; Margaret I. Liston, Ph.D.; Dudley G. Luckett, Ph.D.; 
William C. Merrill, Ph.D.; Charles W. Meyer, Ph.D.; Paul Van Moeseke, Ph.D.; William G. 
Murray, Ph.D.; Wallace E. Ogg, Ph.D.; Arnold Paulsen, Ph.D.; Frank Robotka, M.S.; J.T. Scott, 
Ph.D.; J.K. Sengupta, Ph.D.; Geoffrey S. Shepherd, Ph.D.; James A. Stephenson, Ph.D.; Everett 
G. Stoneberg, M.S.; James R. Strain, Ph.D.; Erik Thorbecke, Ph.D.; John F. Timmons, Ph.D.; 
James J. Wallace, B.S.; Donald Winkelmann, Ph.D.; Wallace Wright, Ph.D. 
Associate Professors: Hang-Sheng Cheng, Ph.D.; James W. Christian, Ph.D.; J. Ronnie Davis, 
Ph.D.; Paul D. Doak, Ph.D.; Arnold M. Faden, Ph.D.; Charles P. Gratto, Ph.D.; Marvin G. Julius, 
Ph.D.; Richard C. Maxon, Ph.D.; Leo V. Mayer, Ph.D.; Nell A. Palomba, Ph.D.; James R. 
Prescott, Ph.D.; J. Marvin Skadberg, Ph.D.; Dennis R. Starleaf, Ph.D.; Robert W. Thomas, Ph.D.; 
Hylke Van de Wetering, Ph.D. 
Assistant Professors: Russell G. Pounds, M.S.; Ronald Raikes, Ph.D.; Robert N. Wisner, Ph.D. 
Instructors: George 0. Abalu, M.S.; E. Kirk Baker, M.S.; Richard A.D. Beck, B.A.; Larry D. 
Bedford, M.S.; Edward L. Bodensteiner, B.S.; Harold J. Breaux, B.S.; Patricia A. Coffey, B.S.; 
Harvey T. Dill, B.S.; Thomas P. Drinka, M.S.; Felix R. DyReyes, Jr., M.S.; Mary H. Faden, 
B.A.; Robert F. Fix, B.A.; Roy Flores, M.S.; Richard L. Floyd, B.S.; William J. Goggin, B.A.; 
Jerry W. Johnson, M.B.A.; Gregg M. Keech, M.S.; Charles F. Keithahn, M.A.; A. Wayne Lacy, 
M.S.; Daniel E. Laufenberg, B.S.; Daniel C. Messerschmidt, B.S.; Dick R. Murphy, B.S.; Phllllp 
R. Nicholson, M.S.; Roger A. Norem, B.S.; Ronald D. Olson, B.S.; Claudio Pou, M.A.; Joseph 
W. Puckett, B.S.; Allan P. Rahn, M.S.; Steven P. Rottler, B.S.; Charlotte E. Ruebling, M.S.; 
Shelby J. Smith, M.S.; Brent W. Spaulding, M.S.; Steve B. Steib, M.A.: R. Gene Stout, M.S.; 
Ramakrishna Vaitheswaran, M.A.; Ronald D. Winterboer, B.S.; Dennis R. Wood, B.S. 
Undergraduate Study 
The department offers work for the degree Bachelor of Science with a major in agricultural 
business and for the degrees Bachelor of Science and Bachelor of Arts with a major in econom-
ics. For further discussion of programs in agricultural business, see the statement under College 
of Agriculture, and for programs in economics, see the statement under College of Sciences and 
Humanities. 
College of Agriculture 
For the undergraduate curriculum in agricultural business, see College of Agriculture, 
Curricula. 
Students majoring in agricultural business must select on{, minor from economic analysis, 
farm management, marketing management, public pollcy, agricultural education, and agrlcul· 
tural communication. A second minor may be developed in related departmental areas. The 
curriculum prepares students for advanced studies and for careers,~n farm and ranch opera-
tions, commercial farm management and appraisal, agricultural finance, agricultural supply and 
marketing industries, research for business firms, agricultural reporting and public relations, 
agricultural extension, and government service. 
Courses open to undergraudate students ln the College of Agriculture for minor credit are: 
230, 292, 305, 307, 308, 314, 315, 330, 335, 336, 403, 405, 409, 410, 411, 412, 421, 430, 432, 
434, 435, 436,440, 441, 444,445,447, 451, 452, 455, 456, 461, 462, 465, 466, 490. 
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College of Sciences and Humanities 
Candidates for either the Bachelor of Science or the Bachelor of Arts degree must satisfy 
the requirements established by the College of Sciences ~nd Humanities. (~~r underg_raduate 
curricula in sciences and humanities, see College of Sctences and Humantttes, Curnculum.) 
Departmental requirements may be satisfied in meeting the general education requirements of 
the College of Sciences and Humanities or in meeting minor, elective, or in some cases, double 
major requirements. 
For the degree Bachelor of Science, the department requires the following: Engl. 414; 
a minimum of 21 credits of mathematical sciences, including Math. 110, Stat. 101, and Com.S. 
201; a minimum of 12 credits in at least two of the following: anthropology, geography, indus-
trial administration, political science, psychology, and sociology; a minimum of 12 credits of 
humanities; and 30 credits of economics above the 200 level, including 307, 308, and 409. 
For the degree Bachelor of Arts, the department requires the following: Engl. 414; a mini-
mum of 15 credits of mathematical sciences, including Stat. 101; a minimum of 18 credits in 
at least two of the following: anthropology, geography, political science, psychology, and soci-
ology; a minimum of 18 credits in humanities; and 30 credits of economics above the 200 
level, including 307, 308, 312, and 409. 
A variety of programs can be developed within the economics major, depending on the 
interests and career goals of the individual student. All of these programs are based on the 
required sequence for either the degree Bachelor of Science or Bachelor of Arts with additional 
courses chosen to support the student's objectives. Among the programs are economic theory 
(pregraduate school program), quantitative economic analysis, industrial economics, inter-
national trade and development, labor and manpower economics, urban and regional economics, 
and prelaw. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors ln economics and agricultural economics, and minor work to students taking major 
work in other departments. 
Candidates for the degree Master of Science are required to complete satisfactorily 45 
credits of acceptable graduate work including preparation of a thesis. 
With the approval of the program of study committee, candidates for the degree Master 
of Science may fulfill requirements by completing satisfactorily 54 credits of course work, in 
which case preparation of a thesis is not required. 
Prerequisite to m&jor work in the department is the completion of undergraduate work 
in economics, mathematics, statistics, and other social science and technical subjects substan-
tially equivalent to that required of undergraduate students majoring in economics or agri-
cultural business. 
There is no foreign language requirement for the degree Master of Science. 
Programs of study for Ph.D. degrees are organized by each student in consultation with 
his major professor and his individual committee. Students may select fields of concentration 
from the following: 
Advanced Economic Theory 
Agricultural Marketing and Price Analysis 
Agricultural Development, Trade, and Policy 
Agricultural Finance and Land Valuation 
Econometrics 
Economic Planning and Development 
Industrial Organization 
International Economics 
Labor Economics 
Monetary Economics 
Operations Research 
Production Economics and Farm Management 
Public Finance and Fiscal Policy 
Regional-Urban Economics 
Resource Economics and Area Development 
Each student is expected to achieve a minimum competence in economic theory as demonstrat-
ed by completing basic and advanced courses in microeconomic and macroeconomic theory and 
by completing a preliminary written examination. Examinations are also required in two other 
fields selected from the list above. An outside minor, such as statistics, mathematics, or com-
puter science, can be substituted for one of the fields. 
The language requirements for the Ph. D. degree may be satisfied by one language at a 
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high level of competence, by two languages at a lower level, or by substitution of additional 
coursework outside of the major, minor, and primary supporting fields. 
Cooperative programs of study may be arranged with the University of Iowa College of 
Law or with other recognized institutions. 
The department is a cooperative department in the industrial relations program. See 
Industrial Relations. 
Open to graduate students for minor credit only: 307, 308, 403, 405, 409, 410, 411, 412, 
421, 430, 434, 435, 436, 440, 441, 444, 445, 447, 451, 452, 455, 456, 461, 462, 465, 466, and 
490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
•ttO. ORIENTATION IN AGRICULTURAL 
BUSINESS. 
(1-0) Cr. R; F. 
Field of agricultural economics. 
•121. AGRICULTURAL ECONOMICS. 
(3-0) Cr. 3. F.S. 
Role of agriculture in the American economy. 
Introduction to the economics of agricultural 
production and marketing. 
•tao. ELEMENTS OF FARM MANAGEMENT. 
(3-2) Cr. 4. F.W.S. 
Restricted to freshman or sophomore classifi-
cation. 
Application of economic principles to organiza-
tion and management of a farm. Budgeting, size 
of business, choice of enterprise; timing of pro-
duction, farm labor utilization, farm layouts; 
leases and farm credit. A student cannot count 
credit for both 130 and 330 toward a degree. 
• 190. SUPERVISED PRACTICE. 
Cr. 1 to 12. F.SS. 
Prerequisite: Nine credits in economics. 
Twelve to 24 weeks of full-time observation 
and supervised experience in the employ of 
selected agricultural businesses. Not more than 
six credits wlll apply toward a B.S. degree. 
•230. FARM ACCOUNTING AND BUSINESS 
ANALYSIS. 
(2-2) Cr. 3. F.W.S. 
Purpose and methods of keeping farm records 
and procedures in accounting; income and net 
worth statements; use of efficiency factors; anal· 
ysis of the farm business; and the use of ac· 
counts for tax purposes. 
241, 242. PRINCIPLES OF ECONOMICS. 
(3-0) Cr. 3 each. F.W.S.SS. 
241: The problem of resource allocation. Demand 
and supply. Determinants of national income, 
employment, and the general price level. Money 
and banking. Fiscal and monetary policies. In· 
ternational financial relations. 242: Prices and 
markets. Consumer demand. Production and mar· 
ketlng by business firms. Monopoly and its regu· 
lation. Income distribution and taxation. Inter-
national trade. 
243. CONTEMPORARY ECONOMIC PROBLEMS 
AND POLICIES. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 241, 242. 
Topics depend upon current socio-economic is-
sues, such as economic growth and develop-
ment, poverty, urban economic problems, in-
flation, balance-of-payments problems. 
• 292. MARKETING BUSINESS OPERATIONS. 
(3-2) Cr. 4. F.S. 
Prerequisite: Six credits in economics. 
Application of accounting and business manage-
ment to the operation of agricultural marketing 
and purchasing plants. Use of plant records, 
forms, and statements; merchandising; employee 
supervision; and production plan. Visits to re-
presentative businesses. 
. 
305. LABOR ECONOMICS AND LABOR 
RELATIONS. 
(3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 242. 
Development, organization, and structure of 
American trade unions. Management organiza-
tion for Industrial relations. Problems, policies, 
and procedures ln contemporary collective bar-
gaining. Elements of wage and employment the-
ory. Social Insurance. 
306. COMPARATIVE ECONOMIC SYSTEMS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 242. 
Comparison of alternative forms of economic 
organization, particularly capitalism, liberal so-
cialism, and central planning; emphasis on se· 
lected problems associated with respective eco-
nomic systems; prospects for lnstltutlonal 
change. 
307, 308. PRICES AND RESOURCE ALLOCATION. 
(3-0) Cr. 3 each. 307: F.W.SSI; 308: W.S.SSII. 
Prerequisite: 307: 242; 308: 307. 
Theory of consumption and of the business firm; 
competitive and monopolistic markets; distribu-
tion of income; general equilibrium of the pricing 
system. 
312. HISTORY OF ECONOMIC THOUGHT. 
(3-0) Cr. 3. S. 
Prerequisite: 242. 
History of economic thought as related to the 
intellectual history of the times. Major persons 
treated Include Smith, Ricardo, Marx, Marshall, 
and Keynes. 
314, 315. MONEY AND BANKING. 
(3-0) Cr. 3 each. 314: F.W.SSI; 315: W.S.SSII. 
Prerequisite: 314: 242; 315: 314. 
314: History and theory of banking; market 
structure of commercial banking; bank manage-
ment; money and capital markets; determination 
of the money supply; factors affecting bank re-
serves. 315: History of central banking; struc-
ture of the Federal Reserve System; monetary 
theory; domestic monetary policy; International 
finance and policy; recent monetary policy. 
•330. FARM MANAGEMENT AND ORGANIZATION. 
(3-2) Cr. 4. F.S.SSI. 
Prerequisite: 242; 230 or I. Ad. 384 recommended. 
Organization and management of a farm with 
emphasis on use of economic principles. Enter-
prise selection, size of business, budgeting, 
leases, layout, and farm analysis. A student can-
not count credit for both 130 and 330 toward 
a degree. 
•335. AGRICULTURAL MARKETING. 
(3-0) Cr. 3. F.W.S.SSJ. 
Prerequisite: 242. 
Study of the price-making forces for agricultural 
products; improving the accuracy or the system 
that reflects consumers' demand to producers; 
effect of monopolistic elements on efficiency; 
reducing the costs and Increasing the efficiency 
of marketing. 
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• 336. AGRICULTURAL MARKETING 
LABORATORY. 
(0-4) Cr. 2. W. 
Prerequisite: Credit or classlftcatlon In 335. 
Eetlmatlng prospective demand and supply for 
farm products; interpretation of government re-
ports and the preparation of outlook informa-
tion; analysis Of the futures market and the 
role of speculators; hedging methods for live-
stock and grain producers and other marketing 
agencies. 
• 403. MARKETING LIVESTOCK AND MEAT. 
(3-0) Cr. 3. S. 
Prerequlelte: 242. 
The demand, supply, and distribution of live-
stock and meat. Analysis of changes in mar-
keting methods; grades, values, prices, and costs. 
Visits to marketing agencies and firms. 
405. PUBLIC FINANCE. 
(3-0) Cr. 3. F.W.S. 
Prerequlelte: 242. 
Principles of taxation; federal, state, and local 
revenue and expenditure policies; current issues 
ln public finance. 
409. NATIONAL INCOME AND EMPLOYMENT. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequlelte: 242. 
National income accounting. Static and dynamic 
theories of the determination of natlonallncome 
and employment and of business fiuctuations. 
Monetary and fiscal policies for promoting eco-
nomic stability and growth. 
410. INDUSTRIAL STRUCTURES AND 
COMPETITION. 
(3~) Cr. 3. S. 
Prerequisite: 308. 
Measurement of structure, conduct, and per-
formance of Industries. Analysis of American 
antitrust laws and government regulation of 
Industries. 
411. ECONOMICS OF UNDERDEVELOPED 
NATIONS. 
(3~) Cr. 3. F. 
Prerequisite: 242. 
Analysis of capital formation and capital allo-
cation problems; relation of transportation, com-
munications, and resource avallabUlty to devel-
opment; population and education problems as 
they relate to growth. 
•412. ECONOMICS OF AGRICULTURAL 
DEVELOPMENT. 
(~)Cr. 3. W. 
Prerequisite: 242; 330 or 436. 
Less-developed economies; share and role of 
agriculture ln labor force and national Income; 
structure of agriculture; subsistence and com-
mercial sectors; population, food, and nutrition; 
Institutional considerations; policies for devel-
opment; ald and International trade. 
•421. AGRICULTURAL COOPERATION. 
(3-0) Cr. 3. W. 
Prerequlalte: 242. 
General survey of cooperative activities, with 
special reference to agriculture; kinds of cooper-
atives, methods of organization and operation; 
principles, legal requirements; economic possl-
bUlties and limitations of cooperation. 
•430. ADVANCED FARM ORGANIZATION AND 
MANAGEMENT. 
(2-2) Cr. 3. F.W.S. 
Prerequleite: 242; 130 or 330. 
Applications of budgeting and linear program-
ming to planning organizations for varying soU, 
market. capital, tenure, and fann-slze situations. 
•432. MANAGEMENT OF TENANT-OPERATED 
FARMS. 
(2~) Cr. 2. W. 
Prerequisite: Senior claasUlcatlon; 130 or 330. 
Business techniques; application of economic 
principles to the operation of rented farms; 
working relationships with farm tenants. Two 
all-day field trips. 
•434. NATURAL RESOURCE ECONOMICS. 
~)Cr. 3. F.S. 
requisite: 242. 
Natural resources, including soU, water, forests, 
minerals, air, and location, ln the production 
process. Natural resources and population inter-
relationships. Types and intensities of uses, in-
cluding urban, recreational, _agricultural, indus-
trial, and transportation. Private and public 
interests, ownerships, tenancy, and transfers. 
Use and tenure policies. Conservation. 
•435. AGRICULTURAL FINANCE. 
(3~) Cr. 3. W. 
Prerequisite: 242. 
Financial requirements of Individual farmers and 
principles applicable to borrowing by farms and 
farm cooperative organizations. Analysis oflend-
ing agencies including commercial banks, insur-
ance companies, merchants and dealers, Farm 
Credit Banks, and Farmers Home Admlnlstra-
tion. 
•436. AGRICULTURAL MARKETING 
ANALYSIS. 
(3-0) Cr. 3. W. 
Prerequisite: 335. 
Analysis of demands, costs, and efficiency ln 
agricultural marketing, processing, and farm-
supply organizations. Analysis of the price-
making processes as related to agricultural com-
modities. Effects of Industry organization and 
government programs. 
•440. APPRAISAL OF FARM REAL ESTATE. 
(2-3) Cr. 3. S. 
Prerequisite: 242, Agron. 154. 
Land appraisal with emphasis on valuation pro-
cedure. Relationship of farm prices, taxes, and 
interest rat~s to value. Appraisal reports. 
441. MANPOWER ECONOMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 305. 
Wage theories and processes of wage determina-
tion; economic and Institutional forces deter-
mining the level and composition of labor supply 
and demand; manpower Implications of auto-
mation; labor mobUlty; governmental manpower 
policies. 
444. MANAGEMENT: THEORY AND PRACTICE. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 307; Math. 110 recommended. 
An analytical approach to business manage-
ment. Business decision making with the aid of 
organization theory, linear programning, sta-
tistical techniques, and other elements of opera-
tions research. 
445. COLLECTIVE BARGAINING. 
(3-0) Cr. 3. F.W. 
Prerequisite: 305. 
Theory and practice of collective bargaining. 
Economic effects of collective bargaining. Prob-
lems in administration of contracts, including 
analysis of grievance arbitration and impact of 
public policy on labor relations. 
•447. INTRODUCTION TO AGRICULTURAL 
POLICY. 
(3-0) Cr. 3. F.W. Alt. SSI, offered 1973. 
Prerequisite: 242. 
Introductory analysis of efficiency and income 
problems in American agriculture; description 
and appraisal of price-support programs, con-
servation programs, and programs to aid low-
income famllles. 
•451. AGRICULTURAL LAW. 
(3-0) Cr. 3. W. 
Prerequisite: Senior classifies tlon. 
The legal framework impinging upon decision 
making by farm firms, families, and individuals: 
liabilities, real and personal property, contracts, 
uniform commercial code, organization of farm 
firms, inter-generation property transfers, water 
law, fence law, federal and state regulatory 
powers, and insurance. 
•452. AGRICULTURAL TAXATION. 
(3-0) Cr. 3. S. 
Prerequisite: 451. 
Income tax management, real and personal 
property taxes, estate and inheritance taxes, 
excise taxes, sales and use taxes imposed upon 
the farm famlly and firm. Emphasis on use of 
available source materials. 
455. INTERNATIONAL ECONOMICS. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 242. 
Principles of international trade, exchange rates, 
and balance of payments adjustments. Commer-
cial and foreign investment policies. Foreign 
trade and American agriculture and industry. 
456. INTERNATIONAL FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 455. 
Methods of financing international trade. The 
foreign exchange and the gold standard. Inter-
national financial institutions, short- and long-
term capital movements, and problems of in-
terna tiona! liquidity. 
461, 462. URBAN-REGIONAL ECONOMICS. 
(3-0) Cr. 3 each. 461: S.; 462: F. 
Prerequisite: 242. 
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4 61: Theories of urban developmenti· city typol-
ogy and measurement; land-use ana ysis; trade 
and commuting patterns; urban economic inter-
dependence; social investment in metropolitan 
communities. 462: Regional growth and efficien-
cy; the locatlonal determinants or firms and 
households; the regional economic base; re-
source development; economic planning in the 
city-region. 
465. ECONOMICS OF EDUCATIONAL SYSTEMS. (3-0) Cr. 3. W. 
Prerequisite: 242, or permission or instructor. 
Economic problems or public education, such as 
resources within school systems; economic anal-
ysis of resources available to schools and school 
systems; economic aspects of human resource 
development pertinent to education; interrela-
tionships among an area's school system, its 
population and its resource base. 
466. RETAILING. 
(3-0) Cr. 3. S. 
Prerequisite: 242. 
Economic nature of retalllng; retail market 
structure; store organization; merchandising and 
pricing policies; retail control. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each time taken. F.W.B. 
Prerequisite: 242, senior classification. 
• A. Agricultural Economics. 
B. Economics. 
H. Honors Program. 
• Administered by the College or Agriculture. Courses 
not marked by an asterisk are administered by the 
College of Sciences and Humanities. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501, 502. INTERMEDIATE MICROECONOMIC 
ANALYSIS. 
(3-0) Cr. 3 each. 501: F.W.SSI; 502: W.S.BSII. 
Prerequisite: 308. Fletcher, Staff. 
Economic theory and methodology; theory of 
consumer behavior and demand; production func-
tions, costs, and firm behavior; equilibrium of 
consumers, firms, and industries; general equi-
librium, economic efficiency, and welfare; be-
havior of firms in nonperfect competition and 
optimality of resource allocation; functional in-
come distribution and the behavior of income 
shares. 
503. INTERMEDIATE MACROECONOMIC 
ANALYSIS. 
(3-0) Cr. 3. F.S.SSI. 
Prerequisite: 409. Brady, Starlear. 
Determinants of the level of national income 
and employment; measurement, analysis, and 
control of aggregate economic activity. Exami-
nation of the postulates and r.olicy Implications 
of the classical, neoclassica , Keynesian, and 
nco-Keynesian models. 
504,505. QUANTITATIVE METHODS IN 
ECONOMIC ANALYSIS. 
~e3) Cr. 1 each. 504: F; 505: W. 
requisite: Graduate standing and permission 
of Instructor. 
Selected applications or mathematical and other 
quantitative techniques in economic analysla; 
economic application of selected concepts in 
finite mathematics, calculus, difference-different-
ial equations, and elementary matrices. 
•510. NATURAL RESOURCE USE AND 
CONSERVATION. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 308 or 434. Harl, Thomas, 
Timmons. 
Natural resource classes and economic limits 
or investment and disinvestment in water, soil, 
forests, minerals, and air. Cost benefit analysis. 
Meaning of conservation. Multiple purpose uses. 
Economic principles applied to natural resources; 
their use and development. Appraisal or public 
interest and public controls, programs, and 
policies. 
•512. AGRARIAN REFORM AND ECONOMIC 
DEVELOPMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 307 or 434. Timmons. 
Meaning or economic development, underdevel· 
opment, overpopulation, agrarian structures as 
obstacles to economic development. Improving 
agrarian structures through national. regional, 
and United Nations actions. Comparative struc-
tural change in countries. 
515. INDUSTRIAL STRUCTURES AND 
COMPETITION. 
(3-0) Cr. 3. F. 
Prerequisite: 502. Fletcher, Harl, Merrill. 
Business concentration in the American econ-
omy; structures and competitive practices of 
particular industries; mergers, vertical and hori-
zontal integration; measurement and evaluation 
or competition and monopoly; economic problems 
or public control or competition. 
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616. ECONOMIC ASPECTS OF ANTITRUST 
AND TRADE REGULATION. 
(3-0) Cr. 3. W. 
Prerequisite: 616. Harl. 
Analysis of the legal manifestations of national 
economic antitrust and trade regulation policy; 
rationale for public intervention in industrial 
organization and price output policy; exemptions 
from antitrust law; price control; market divi· 
slons and agreements not to compete; refusals 
to deal; monopoly; merger; resale price main· 
tenance; discrimination In distribution; unfair 
trade practices; remedies under antitrust law; 
effectiveness of antitrust policy. 
•531. AGRICULTURAL MARKET ORGANIZATION 
AND BUSINESS BEHAVIOR. 
(3.0) Cr. 3. F. 
Prerequisite: 501. Fletcher. 
Critical review of the theory of Industry organi· 
zatlon and firm behavior; analysis of the struc· 
tures and competitive processes in agricultural 
product and factor markets; evaluation of eco· 
nomic performance under alternative normative 
criteria; legal restraints and marketing control 
programs.. 
•532. QUANTITATIVE METHODS IN 
AGRICULTURAL MARKETING RESEARCH. 
(3-0) Cr. 3. W. 
Prerequisite: 501, credit or classlftcatlon In Stat. 
402. Ladd. 
Examination of models and theories from eco· 
nomlcs and other social sciences relevant to 
marketing and forecasting problems; use of these 
models and theories for hypothesis formulation; 
selection and use of quantitative techniques. 
• 533. RESEARCH DESIGN IN AGRICULTURAL 
MARKETING. 
(3.0) Cr. 3. S. 
Prerequisite: 501. Doak, Scott. 
Current problems in agricultural markets and 
marketing; integration of theory, models, tech· 
niques and data in problem formulation; role 
of Information in decision processes; research 
objectives, organization and financing-state, 
federal and Industry; dissemination and appli· 
cation of research findings. 
• 635. ECONOMIC DEVELOPMENT AND 
TRANSFORMATION OF AGRICULTURE. 
(3-0) Cr. 3. Alt. W, olrered 1972. 
Prerequisite: 501. Heady. 
Relation of economic growth to factor prices 
and the technological and firm structure; firm 
behavior and aggregate response in product 
supply and factor demand; developmental needs 
for transformation of agriculture and resource 
mobility; supply and resource problems under 
dlfl'erent stages or development; policy needs 
for alternative problems in (ievelopment. 
536. BUSINESS FLUCTUATIONS. 
(3-0) Cr. 3. Alt. S, orrered 1973. 
Prerequisite: 409 or 503. Brady, Starleaf. 
Dynamic theories of fluctuations In aggregate 
demand and aggregate economic activity. 
537. LINEAR ECONOMIC MODELS. 
(3-0) Cr. 3. F. 
Prerequlalte: 307, Math. 104. Ladd. 
Selected applications of mathematics to econom· 
lc problems• includes game theory, linear pro-
gramming, and Input-output analysis. 
538. ECONOMETRIC STATISTICS. (Stat. 538) See StaU.Uca. 
539. OPERATIONS RESEARCH. 
(Stat. 539) See Statlatlca. 
MO. OPERATIONS RESEARCH METHODS 
AND ECONOMIC ANALYSIS. 
(Stat. 540) See StaU.tlca. 
• 541. AGRICULTURE IN THE WORLD ECONOMY. 
(3-0) Cr. 3. 8811. 
Prerequlalte: 242. Kaldor. 
International comparison of development, adap· 
tation, Instability, and Income problems in agri· 
culture; world agricultural specialization and 
trade; policies of food Importing and exporting 
nations and role of national and international 
agencies In agricultural development. 
544. THEORY OF PUBLIC GOODS AND 
EXTERNALITY. 
(3-0) Cr. 3. F. 
Prerequisite: 501. Davis, Meyer. 
Public goods, externality and social choice, pub· 
llc choice. 
545. ECONOMICS OF TAXATION. 
(3.0) Cr. 3. W. 
Prerequisite: 503. Davis, Meyer. 
Taxation, shifting and Incidence, public debt, 
fiscal federalism. 
•548. QUANTITATIVE AGRICULTURAL PRICE 
ANALYSIS. 
(3.0) Cr. 3. S. 
Prerequisite: 307. Doak, Scott. 
Measurement of supply and demand for agri· 
cultural products. Integration of government 
reports into outlook information for planning 
purposes by agricultural producers and mar· 
keting firms. Collection and analysis of price 
and quantity information. 
551. MONETARY THEORY. 
(3-0) Cr. 3. F. 
Prerequisite: 503. Christian, Luckett. 
The monetary mechanism: Neoquantity theory, 
neo-Keyneslan monetary theory and the port· 
folio approach, mlcroeconomic aspects of mone· 
tary theory, including monetary determinants 
of cost of capital. Rate of Interest, expectations 
and lag in effect of monetary policy. Money 
supply theory. 
552. ADVANCED MONEY AND BANKING. 
(3-0) Cr. 3. W. 
Prerequisite: 503. Christian, Luckett. 
Theory and structure of commercial banking, 
the money and capital markets, financial in· 
termediarles, and the Treasury with respect 
to central banking and monetary policy. 
655. ADVANCED INTERNATIONAL 
ECONOMICS. 
(3.0) Cr. 3. W. 
Prerequisite: 307. Cheng, Tborbecke. 
Modem theory of International pricing and al-
location; foreign trade multiplier and Interna-
tional monetary equlllbrium; problems of inter-
national economic stabUlty; multilateral trade 
and economic development. 
556. REGIONAL ECONOMICS. 
(3-0) Cr. 3. Alt. W, orrered 1972. 
Prerequisite: 502. Prescott. 
Theories of regional growth. Characteristics of 
viable economic regions. Spatial-economic mod-
els of urban and resource development. 
557. ADVANCED INTERNATIONAL 
FINANCE. 
(3-0) Cr. 3. S. 
Prerequisite: 409; 503 and 555 recommended. 
Cheng. 
Theory of foreign exchan,e, mechanism of ad-justments In the balance o payments, exchange 
speculation and the forward exchange market, 
selected topics In international monetary policy. 
• 561. AGRICULTURAL RESOURCE AND 
INCOME PROBLEMS. 
(3-0) Cr. 3. F. 
Prerequisite: 308. Kaldor. 
Analysis of adjustment, lnstabUlty, and Income 
probfems and their lnterrelatlonshlps; forces of 
agricultural disequilibrium, adaptability of the 
farm industry; sources of short-run price and 
income instability; farm family income problems 
related to structural imbalance and inadequate 
resources. 
*562. AGRICULTURAL PRICE AND INCOME 
POLICY. 
(3-0) Cr. 3. W. 
Prerequisite: 561. Ball, Kaldor. 
Short- and long-run objectives of farm price 
and income policy; analysis and appraisal of 
agricultural price and income programs. 
• 563. CONTEMPORARY ISSUES IN 
AGRICULTURAL POLICY. 
(Pol.S. 563) (3-0) Cr. 3. S. 
Prerequisite: 447, Pol.S. 473 recommended. 
Hadwlger, Kaldor, Talbot. 
Politico-economic analysis of current agricultural 
policy issues. A major issue selected for analysis 
in depth. Underlying value judgments and em· 
pirical relationships identified and analyzed. Po· 
litical acceptability -of alternative solutions ap-
praised. 
565. ECONOMICS OF LOCATION. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 501. Faden. 
Location of plants, industries, and residences. 
Commuting, migration, and commodity-flow pat· 
terns. Influence and design of the transportation-
communication network. Influence of climate and 
resource distribution. Causes of agglomeration. 
566. URBAN ECONOMICS. 
(3-0) Cr 3. Alt. S, offered 1973. 
Prerequisite: 501. Faden, Prescott. 
History of world urban development; economic 
foundations of the city, agglomerating forces, 
linkage; theories of city growth-ring theories, 
sectoral theories, multiple nucleation; city sys-
tem and urban hierarchies, coresuburban, hin-
terland relations and size distributions; com-
muting patterns, land-use patterns, CBD func-
tions; metropolitan problems, transportation, 
housing, congestion, and neighborhood effects. 
570, 571. ECONOMIC DEVELOPMENT 
AND GROWTH. 
(3-0) Cr. 3 each. 570: F; 571: W. 
Prerequisite: 570: 502; 571: 570. Sengupta, 
Thorbecke, Van de Weterlng. 
570: Determinants of economic development, 
development planning models, and conflicts be-
tween development objectives. 571: Applications 
of economic development theory to concrete sit-
uations at the national, sectoral, and regional 
levels. Empirical case studies. Choice of tech-
nique ln development. 
573,574. APPLIED ECONOMETRIC MODELS. 
(3-0) Cr. 3 each. 573: W; 57 4: S. 
Prerequisite: 573: 538; 574: 573. Stephenson 
and staff. 
Selected applications of econometric techniques 
to economic models. 
576. REGIONAL ECONOMIC PLANNING. 
(3-0) Cr. 3. Alt. S, oll'ered 1972. 
Prerequisite: 307. Prescott, Van de Wetering. 
Regional economic aspects of resource manage· 
ment; role of economic information in physical 
planning. Problems of public policy for control 
and use of natural and human resources in re-
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gional development. Applications of systems 
analysis to public planning in river basins and 
metropolitan regions. 
590. SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. 
• A. Agricultural Economics. 
B. Economics. Topics wlll be chosen from, but 
not limited to: ( 1 ) Economic analysis of rural-
urban educational systems. (2) Information 
economics and systems analysis. 
591. COMPARATIVE TRADE UNIONISM. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 502. Davey. 
Analytical survey of contemporary trade union-
ism in the United States and selected Western 
European countries, with special emphasis on 
the transferablllty of objectives, procedure, and 
techniques to free trade union movements In 
newly emerging nations and economically un-
derdeveloped areas. 
592. ECONOMICS OF THE LABOR MARKET. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 502. Jakubauskas. 
Advanced research and analysis of current prob-
lems of manpower development and utilization! 
unemployment and underemployment anu 
changes in the lndustrial and occupation;} com-
position of the labor force. 
593. WAGES AND THEORIES OF WAGE 
DETERMINATION. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 502. Palomba. 
Macro and micro wage theory, the economic 
and institutional forces determining wage levels 
and differentials, theory of bargaining power in 
wage determination. 
594. COMPARATIVE MANPOWER 
DEVELOPMENT. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 502. Jakubauskas. 
Strategies for the development of human re-
sources in developing economies; manpower de-
velopment planning; the relationship of economic 
development to education, training, and man-
power utilization. 
595. LAW OF LABOR RELATIONS. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 305. Davey. 
Federal and state legislation affecting the col-
lective bargaining process, including analysis 
of selected court decisions. Role of government 
in adjustment of labor disputes. Legal aspects 
of labor arbitration. 
596. ECONOMICS OF COLLECTIVE 
BARGAINING. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 502. Davey, Palomba. 
Economic effects of collective bargaining at both 
the microeconomic and macroeconomic levels. 
Union wage pollcy and employment effects. 
Wage-price-profit-rroductlvity relationship. Eco-
nomic aspecte o ad{ustment to technological 
change through collec ive bargaining. 
• Administered by the College of Agriculture. Courses 
not marked by an asterisk are administered by the 
College of Sciences and Humanities. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601, 602, 603. ADVANCED ECONOMIC THEORY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 601: 503; 602: 601; 603: 602. 
Brad)', Starleal, Stephenson, staff. 
601: Capital theory: Productivity of capital, in-
tertemporal resource allocation and Investment 
criteria, production functions and technical 
change, theories of investment. W alrasian gen-
eral equWbrium theory. 602: Axiomatic approach 
to general equlllbrlum theory. Linear program-
ming model 01 general equWbrium. Welfare eco-
nomics: Pareto optimality and the various com-
pensation prlnciples, social welfare function. 603: 
Post-Keyn~slan aevelopments of the consumption 
function. Real balance effect. Monetary theories 
of interest. Dynamic models. 
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605, 606. HISTORY OF ECONOMIC THOUGHT. 
(3-0) Cr. 3 each. 605: F; 606: 8. 
Prerequisite: 502, 503. Luckett. 
Principal figures ln the development of economic 
Ideas; contribution of each period of economic 
thought. 605: The Mercantlllsts to the Classical 
School, inclusive. 606: Critics of the Classical 
School to .J.M. Keynes. 
614, 615. ADVANCED THEORETICAL ANALYSIS. 
(3-0) Cr. 3 each. 614: F; 615: W. 
Prerequisite: 614: 502, Math. 204 or 307, 409; 
615: 614. Faden, Van Moeseke. 
614: The axiomatic method. Local and global 
equiUbrlum of the consumer. Slutsky equation. 
Preference prcorders; (continuous) numerical 
representation and derivation from the revealed-
preference axioms. Equilibrium of the firm. Non-
linear programming; general duality and distri-
bution theorems. Stochastic formulations. 615: 
Existence and efficiency propositions of the 
general competitive equilibrium. Abstract 
economies. The Nash theorems. Applications to 
duopoly and oligopoly. General minimax the-
orems. t-:dgeworth market with continuum of 
traders. Effective coalitions and core allocations. 
Specialization of the efficiency theorems to ac-
tivity analysis; price-guided allocations. 
•sao. ADVANCED NATURAL RESOURCE 
ECONOMICS. 
(3-0) Cr. 3. F. 
Prerequisite: 308 or 434. Hart, Thomas, 
Timmons. 
Natural resource supply and demand. Legal, 
socio-economic, and technological aspects. Ex-
ternalities. Multiple purpose uses. Cost-benefit 
analysis. Tenure systems. Private and public 
Interests in use and development. Polley al-
ternatives. 
•634. LAND VALUATION. 
(3-0) Cr. 3. S. 
Prerequisite: 307. Murray. 
Factors determining land value; fluctuation in 
land prices; critical evaluation of appraisal 
methods. 
•635. FARM CREDIT THEORY. 
(3-0) Cr. 3. W. 
Prerequisite: 307; 308 recommended. Murray. 
Farm credit policies and methods of extending 
credit. Organization and operation of lending 
agencies, private and governmental. Evaluation 
of alternative agricultural credit systems. 
638. ADVANCED ECONOMETRIC STATISTICS. 
(Stat. 638) See Statistics. 
•641. ECONOMICS OF AGRICULTURAL 
PRODUCTION. 
(3-0) Cr. 3. F. 
Prerequisite: 501. Heady. 
Production principles applled to use of land, 
labor, and capital; static and dynamic firm the· 
ory; farm size; resource and product combina-
tions; production location; timing of production 
and conservation; cost structure; leases and 
asset control; uncertainty and expectations. 
• 642. RESOURCE EFFICIENCY AND 
ALLOCATION IN AGRICULTURE. 
(3-0) Cr. 3. W. 
~erequlslte: 641. Heady. 
Efficiency criteria; Inter-Industry productivity 
comparisons; technological change; resource mo-
blllty; finn-household Interrelationships; returns 
to farm and society; causes of and means for 
eUmlnating production Inefficiency. 
646. MATHEMATICAL METHODS IN ECONOMIC 
THEORY. 
(~)Cr. 3. 8. 
Prerequisite: 615. Van Moeseke, Sengupta. 
Dynamic programming. The Pontrya_gin maxi-
mum principle and optimal controls: Existence, 
local stability, and global stability theorems or 
Walrasian markets under alternative assump-
tions. Malinvaud and Allais efficiency of inter-
temporal allocations. Balanced growth and 
growth at a maximal rate; existence and turn-
pike theorems. 
646. TIME SERIES. 
(Stat. 646) See Statistics. 
660. WELFARE ECONOMICS. 
(3-0) Cr. 3. S. 
Prerequisite: 602. Holdren. 
A rigorous re-examination of efficiency, Pareto 
optimality and compensation principles. Set the-
oretic and mathematical programming ap-
proaches in welfare. Axiomatic treatments of 
social choice. Bergsonian social and economic 
welfare functions. Problems at the frontier of 
welfare economics. 
•670. RESOURCE ALLOCATION IN FORESTRY. 
(For. 670) See Forestry. 
672. CAPITAL AND GROWTH. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 570, 603. Sengupta. 
Theories of capital accumulation and multisector 
models or economic growth; optimum and effi-
cient growth; appUcations to planning and re-
source allocation models; stochastic process ap-
pUcations. 
690. SEMINAR. 
Cr. I to 3 each time taken. F.W.S. 
Prerequisite: Six credits of graduate work in 
chosen field. 
Current topics In economic theory and applied 
economics. Offerings each quarter will be se-
lected from the following list: 
A. Industrial Organization. 
B. International Economics. 
C. Economic Development and Polley. 
D. Monetary Economics. 
E. Public Finance. 
F. U rban-reglonal Economics. 
•a. Agricultural Marketing and Price Analysis. 
696A, 696B, 696C. THEORY OF QUANTITATIVE 
ECONOMIC POLICY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Permission of Instructor. Sengupta, 
Thorbecke, Van de Weterlng. 
696A: Formulation and speclflcation of policy 
models applled to problems of economic stabili-
zation and economic development, mainly at the 
national level. Economic forecasting and reliabil-
ity analysis for economic policy models. 6968: 
Economic pollcy models and the theory of op-
timal control. Specification and computation of 
optimum pollcy in dynamic economic models. 
Certainty equivalence theorem and decision 
rules. Continuous and discrete versions of the 
maximum principle and their economic appli-
cations to growth, stablUzatlon, and other prob-
lems. 696C: Economic policy models at the 
sectoral level. Sectoral planning applied to agri-
culture, transportation, education, and other sec-
tors. Changes in technology and their effects on 
sectoral objectives. 
699. RESEARCH. 
• A. Agricultural Economics. 
B. Economics. 
• Administered by the College of Agriculture. Courses 
not marked by an asterisk are administered by the 
College of Sciences and Humanities. 
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EDUCATION 
Ray J. Bryan, Ph.D., Professor in Charge, Professional Studies 
Harold E. Dilts, Ph.D., Professor in Charge, Secondary Education 
Professors: John A. Bath, Ph.D.; Clarence E. Bundy, M.S.; Don C. Charles, Ph.D.; Arthur M. 
Gowan, Ph.D.; Delma E. Harding, Ph.D.; Thomas A. Hippaka, Ph.D.; Glenn E. Holmes, M A.; 
Trevor G. Howe, Ph.D.; Eleanore L. Kohlmann, Ph.D.; Millard R Kratochvil, M.A.; Virgil S. 
Lagomarcino, Ph.D.; Roger L. Lawrence, Ph.D.; John W. Litherland, Ph.D.; E. Duncan Mallam, 
Ph.D.; Barton Morgan, Ph.D.; Waldean A. Robichaux, Ph.D.; Harry J Schmidt, M.A.; Betty L. 
Toman, M.S. 
Associate Professors: Irene Beavers, Ph.D.; Norman L. Boyles, Ed.D.; Milton D. Brown, Ph.D.; 
Russell J. Canute, Ed.D.; Harold R. Crawford, Ph.D.; Ross A. Engel, Ph.D.; Dorothea 
W. Gienger, M.S.; Thomas A. Hoerner, Ph.D.; George W. Hohl, Ph.D.; Gordon C. Hopper, Ed.D.; 
George A. Kizer, Ph.D.; O.S. Knudsen, M.A.; Richard P. Manatt, Ph.D.; Anton J. Netusll, Ph.D.; 
C. Arthur Sandeen, Ph.D.; Wallace C. Schloerke, Ed. D.; Leo R. Schneider, M.S.; L. Glenn 
Smith, Ph.D.; Arthur G. Swift, Ph.D.; Virginia F. Thomas, Ph.D.; Richard J. Zbarackl, Ph.D. 
Assistant Professors: Roy Bennett, Ph.D.; Walter L. Chatfield, M.A.; Darlene K. Conover, M.A.; 
Frederick P. Deluca, Ph.D.; Jean K. Dissinger, Ph.D.; Marcene S. Eshelman, M.S.; Walter E. 
Hart, Ed.D.; Wallace W. Hutchison, M.S.; Charles W. Jones, M.S.; Alan A. Kahler, Ph.D.; 
Patricia M. Keith, Ph.D.; Clair W. Keller, Ph.D.; Charles R. Knlker, Ed.D.; Daniel M. McMillen, 
Ph.D.; Blanche R. Miller, M.S.; Phyllis G. Mlller, Ed.D.; John W. Mlllsapps, M.A.; Russell M. 
Myers, M.A.; Merlene E. Nelson, M.S.; Domlnlck D. Pellegreno, Ed.D.; Patricia A. Phemlster, 
EdS.; Ronald L. Redick, Ph.D.; Paul T. Rosewell, Ed.D.; William B. Rudolph, Ph.D.; Marvin J. 
Spomer, M.S.; Charles J. Stark, M.M.; Rex A. Thomas, Ph.D.; Roger P. Volker, Ph.D.; Windol 
L. Wyatt, M.S. 
Instructors: Leslie A. Anderson, M.S.; Joseph F. Bendixen, Ph.D.; Elizabeth E. Buckels, M.S.; 
Dorothy Hadley, M.S.; Dwayne G. Olsen, M.A.; Sharon Redick, M.A.; Donna J. Thompson, 
M.A.; Richard A. Wilson, M.S.; I van G. Youngberg, M.A. 
Undergraduate Study 
Students seeking recommendations for a certificate to teach In the secondary schools must 
be admitted to the teacher education program and pursue a program which includes the follow-
ing professional sequence courses: Educ. 204, 305A, 305B, 426; Psych. 230, 333; special 
methods, and student teaching in the area of specialization. 
All students who are recommended by Iowa State University for teacher certlflcatlon must 
be recommended by the College of Education. However, each student will be enrolled in the 
department in which he plans to major, and he must meet the graduation requirements of 
that department and the college In which it is located. For specific requirements for each area 
of specialization, see College of Education, Curricula and Curricula for the college in which 
the chosen degree major Is sought. 
Graduate Study 
The College of Education offers work for the degrees Master of Science, Master of Educa-
tion, and Doctor of Philosophy in education with major work ln education or in industrial educa-
tion, and minor work to students taking major work in other departments. Within the educa-
tion major, a student may specialize in adult education, educational admlnlstration, higher 
education, evaluation, extension education, guidance and counseling, and philosophy of educa-
tion. Within the industrial education major, a student may specialize In vocational-technical 
education. 
Prerequisite to major graduate work in education is preparation substantially equivalent 
to the completion of one of the undergraduate curricula in education offered at Iowa State 
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University and adequate proof that the student ranks above average in scholastic ability and 
promise of professional competency. 
There is no language requirement for the degrees Master of Science or Master of Edu-
cation. A satisfactory reading knowledge of two languages selected from French, German, 
Russian, or Spanish is required of doctoral candidates. At the discretion of the student's gradu-
ate program committee, the foreign language requirement may be met by: ( 1) demonstrating a 
satisfactory reading knowledge of two of the languages named; ( 2) demonstrating a significantly 
higher degree of competence in one of the named languages; ( 3) substituting two years of 
undergraduate study in the language with a B average for one of the above languages; or 
( 4) substituting nine quarter credits of graduate work in addition to the minimum Ph. D. re-
quirements in approved areas for one language or 18 credits for two languages. Students whose 
native language is not English may substitute competence in English for one of the languages. 
Other graduate programs related to education may be planned for students on the basis 
of previous education and experience as well as future plans and needs. Students should refer 
to the Index and to graduate level course offerings under Courses and Programs for their area 
of interest. 
Open to graduate students for minor credit only: Educ. 426, 468. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
204. FOUNDATIONS OF AMERICAN 
EDUCATION. 
(3-0) Cr. 3. F.W.S.SS. 
Place or education in democracy; American pub-
lic school system; modern objectives of educa· 
tion; legal, personal, and professional qualifi-
cations for teaching. 
230. DEVELOPMENTAL PSYCHOLOGY. 
(Psych. 230) See Psychology. 
305. METHODS OF TEACHING. 
A. (3-0) Cr. 3. F.W.S.SS. 
B. (0-2) Cr. 1. F.W.S.SSI. 
Prerequisite: 204, classification Ln Psych. 333, 
enrollment in approved teacher education pro-
gram, junior classification. 
A. Current educational methods and their sub-
sequent utilization in the classroom. Special 
emphasis on unit planning, objective formation, 
and teaching techniques. 
B. Instructional Media. 
333. EDUCATIONAL PSYCHOLOGY. 
(Psych. 333) See Psychology. 
365. MUSIC IN ELEMENTARY EDUCATION. 
(Music 365) See Music. 
366. MUSIC IN GENERAL EDUCATION. 
(Music 366) See Music. 
416. ART METHODS FOR SECONDARY 
SCHOOLS. 
(A.A. 416)See AppUed Art. 
417. OBSERVATION AND SUPERVISED 
TEACHING-SECONDARY SCHOOLS. 
(Ag.Ed. 417) See Agricultural Education. 
(A.A. 417) See AppUed Art. 
(D.St. 41 '1) See Dlstrlbuted Studies. 
~H.Ed. 417) See Home Economics Education. I.Ed. 417) See Industrial Education. P.E.W. 41?) See Pbyalcal Education Cor Women. 
418. OBSERVATION AND SUPERVISED 
TEACHING-ELEMENTARY SCHOOLS. 
(A.A. 418) See AppUed Art. 
(P.E.W. 418) See Physical Education ror Women. 
426. PRINCIPLES OF SECONDARY EDUCATION. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 305 or equivalent. 
Problems of teacher relationships; pupil manage· 
ment and guidance; the curriculum; extra-cur-
ricular activities; trends in education; secondary 
school population; community school; evaluation 
of pupil progress; codes of professional ethics. 
468. EXTENSION EDUCATION. 
(3-0) Cr. 3. F. 
Prerequisite: Permission of Instructor. 
History and philosophy of university extension 
education; objectives, organization, and pro· 
grams of university extension. Principles and 
procedures or instruction and evaluation in ex· 
tension education. 
476. METHODS OF TEACHING FOREIGN 
LANGUAGES. 
(F.L. 476) See Foreign Languages. 
486. METHODS OF TEACHING SCIENCE. 
(D.St. 486) See Distributed Studies. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5. 
Prerequisite: Junior classification, quaUty-point 
average of 2.5 or more for preceding two quar-
ters. 
A. Music Education. <Music 490A) See ~lusic. 
B Vocational and Educational Guidance. 
C. Curriculum Construction. 
D. Principles of Education. 
E. Methods of Teaching. 
H. Honors Program. 
I. Foundations of Educational Statistics. 
S Foundations of Education. 
494. THE TEACHING OF ENGLISH. 
(Engl. 494) See EngUsh. 
495. THE TEACHING OF SPEECH. 
(Sp. 495) See Speech. 
496. METHODS OF TEACHING SOCIAL 
STUDIES. 
(D.St. 496) See Distributed Studies. 
497Y. TEACHING OF SECONDARY SCHOOL 
MATHEMATICS. 
(Math. 497) See Mathematics. 
497Z. METHODS OF TEACHING PHYSICAL 
EDUCATION. 
(P.E.M. 497) See Physical Education for Men. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. SOURCES, SELECTION, AND PREPARATION 
OF EDUCATIONAL MEDIA. 
(2-2) Cr. 3. F.SSI. 
Prerequisite: 3058. Volker. 
Organization of educational media centers. 
Sources and selection of software and hard-
ware. Analysis of current research ln effective-
ness of teaching and learning through media. 
Projection of a variety of teaching materials. 
502. PRODUCTION OF VISUAL MEDIA. 
(2·2) Cr. 3. W. 
Prerequisite: 501. Volker. 
Designing, scripting, and producing film loops, 
photo essays, and video tapes. Implementation 
of research In development of effective projected 
materials. 
503. DESIGNING INSTRUCTIONAL SYSTEMS. 
(2-2) Cr. 3. S. 
Prerequisite: 502. Volker. 
Designing, scripting, and producing multi-media 
presentations for Individual or group Instruction. 
Research methods of evaluating multi-media In-
struction. 
515. EVALUATION OF EDUCATIONAL 
OUTCOMES. 
(3-0) Cr. 3. W.SS. 
Prerequisite: Fifteen credits In education. Howe. 
Methods of evaluating educational outcomes, 
types of tests and their construction, use and 
Interpretation of educational materials ln teach-
ing. 
517. SUPERVISION OF STUDENT TEACHERS 
AND OTHER PREPROFESSIONAL 
LABORATORY EXPERIENCES. 
(3-0) Cr. 3. SS. 
Prerequisite: Permission of Instructor. Schloerke. 
Designed for elementary and secondary school 
teachers. Emphasis is placed on the cooperating 
teacher's role relative to student teachers and 
teaching Interns. Consideration is given to such 
topics as the orientation and guidance of future 
teachers, practical value of observation, cooper-
ating teacher-student teacher planning, and con-
tinuous evaluation throughout the program. 
520. TEACHING STRATEGIES AND 
ELEMENTARY SCHOOL ORGANIZATION. 
(5-0) Cr. 5. F.S.SSI. 
Prerequisite: ELEct. 344, Psych. 333. Hohl. 
The role of the school organization In the 
development and the utilization of teaching strat· 
egies and the effect of various strategies on 
learning. 
522. PRINCIPLES OF CORRECTIVE READING. 
(3-0) Cr. 3. W.S.SSI. 
Prerequisite: 520. Merkley. 
Identification, symptoms, causes, assessment, 
and correction of reading problems within the 
elementary classroom instructional program. 
530. PRINCIPLES AND PRACTICES OF 
GUIDANCE. 
(3-0) Cr. 3. W.SS. 
Prerequisite: Fifteen credits In education and 
psychology,inciuding Educ. 426 and Psych. 333. 
Bryan, Hopper, Pellegreno. 
Principles and practices In the guidance services; 
individual inventory, informational services, 
counseling, placement, follow·ur., assisting school 
staff, and coordination of schoo , home, and com-
munity efforts. 
531. ANALYSIS OF THE INDIVIDUAL. 
(2 or 3-0) Cr. 2 or 3. F.W.SS. 
Prerequisite: 530, Psych. 440. Canute, Hopper. 
Collection, organization, and Interpretation of 
data pertinent to the study of _puplla ln relation 
to proDlems of educational and vocational plan-
ning and personal adjustment. Includes tech-
niques for lden~lng. the utlllzlng sources of 
Information, and for cOllecting, anal~ng, record· 
ing, and malntalnlng data abou·t lndlvldu9.1 pupUs. 
532. GUIDANCE SERVICES IN THE 
ELEMENTARY SCHOOL. 
(3-0) Cr. 3. F.S.SS. 
Prerequlsl~: Educ. 530. Pellegreno. 
Overview or current practices in guidance at the 
elementary school level; guidance services, roles 
or personnel involved, and the articulation of 
the elementary and secondary school guidance 
programs. 
533A, 5338, 533C. COUNSELING STUDENTS. 
(3-0) Cr. 3 each. 533A: F.S.SS; 5338: W.SS; 
633C: W.SS. 
Prerequisite: 533A: 530; 633B: 533A; 533C: 
532, 533A. Hopper, McMlllen, Miller, Pellegreno. 
533A: Introduction to School Counseling. Con· 
slderation of major approaches to counseling 
secondary and elementary school students. 533B: 
Techniques or Counseling Secondary School Stu· 
dents. Interviewing with students, role playing, 
and observation of counsellng. 533C: Technfques 
or Counsellng Elementary School Students. Use 
of play media In counseling emphasized. Inter· 
viewing and observations of counsellng. 
534. ADMINISTRATION OF THE GUIDANCE 
SERVICES. 
(2 or 3-0) Cr. 2 or 3. S.SS. 
Prerequisite: 530. Bryan, Hopper, McMillen, 
Pellegreno. 
Administrative principles and practices In or-
ganizing and Implementing the guidance services. 
535. GROUP PROCEDURES IN GUIDANCE. 
C 3-0) Cr. 3. F.S.SS. 
Prerequisite: Permission of Instructor. Hopper, 
Pellegreno. 
Methods for organizing, maintaining, conducting, 
and evaluating group counsellng sessions. 
536. ADULT EDUCATION. 
( 1 or 2-3) Cr. 2 or 3. F. 
Prerequisite: Fifteen credits In education. 
Holmes. 
Philosophy and need for continuing education 
in a democratic society. Survey of current trends 
with emphasis upon adult education contribu· 
tlons of many agencies In the community. Focus 
upon the adult as a participant In continuing 
education. 
537. METHODS OF TEACHING ADULTS. 
C 1 or 2-3) Cr. 2 or 3. SSII. 
Prerequisite: Fifteen credits In education or per-
mission of Instructor. Holmes. 
Principles and practices In directing adult learn-
ing-experience activities. Techniques for leading 
adult groups in both formal and lnformal situa-
tions. Study and evaluation or various methods 
Including creative techniques In group planning 
and decision making. 
541. INTRODUCTION TO EDUCATION 
ADMINISTRATION. 
(2 to 4-0) Cr. 2 to 4. F.SSI. 
Prerequisite: 426, Psych. 333. Engel. 
Philosophy and purposes of education in a demo-
cratic society. Basic rrlnclples of school admin-
Istration. Analysis o the nature and function 
of units of education at local, Intermediate, and 
state levels; principles and procedures for their 
reorganization. 
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542. THE COMMUNITY PROGRAM OF 
SECONDARY EDUCATION. 
(2 or 3-0) Cr. 2 or 3. 881. 
Prerequisite: 426. DOts. 
The academic and vocational programs of com-
munity high schools; extra-class activities; edu-
cation programs for post-high school youth and 
adults; local community resources as curriculum 
content; curriculum revision. 
543. THE ADMINISTRATION OF SCHOOL 
PERSONNEL I. 
(2 or 3-0) Cr. 2 or 3. W.SSI. 
Prerequisite: Fifteen credits In education. Engel. 
Selection and organization of the teaching staff; 
personnel policies; stimulation of professional 
growth; management of nonprofessional employ-
ees. Nature of leadership. 
544. FACILITIES IN HIGHER EDUCATION. 
(2 or 3-0) Cr. 2 or 3. S.SSI. 
Prerequisite: 549. Hart. 
Educational specifications for community college 
including socioeconomics, transportation and 
traffic systems, and population centers in geo-
graphic areas. The planning team. Curriculum, 
enrollment projections, and programming of re-
qulred space needs. 
545. THE COMMUNITY PROGRAM OF 
ELEMENTARY EDUCATION. (2 to 4-0) Cr. 2 to 4. SSI. 
'Prerequisite: Ftfteen credits In education. Hohl. 
Problems of organization and administration of 
the elementary school program In relation to 
current theories and practices. Review of state 
courses of study; areas-of-living education; the 
fine arts; elementary school extra-class activities; 
community resources. 
546. SCHOOL BUSINESS MANAGEMENT. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 541. Engel, Hart, Manatt. 
Fiscal adminlt: trat!on of local school systems; 
budgeting; financial accounting; auditing school 
accounts and other aspects of school business 
management, including insurance, transporta-
tion, buildings and grounds, and planning and 
construction. 
647A, 547B. SUPERVISION OF INSTRUCTION. (3-0) Cr. 3 each. 547A: S.SS; 547B: F.SS. 
Prerequisite: Flrteen credits In education. 547 A: 
HohL 547B: Engel, Manatt. 
547A: Improvement of teaching and learning In 
elementary schools. Evaluation of teaching ef-
fectiveness. Techniques of team teaching, indi-
vidualized instruction, and continuous learning 
progress. 54 78: Purposes of educational super-
vlslon.i review of modem secondary school meth-
ods 01 teaching; common techniques of super-
vision; evaluation of teaching and learning. 
548. EDUCATIONAL POLICY MAKING AND 
INTERPRETATION. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 541. Engel. 
Historical and legal bases of educational govern-
ment In the United States; current issues in 
educational /illcy making at the local, state, 
and nationa levels; problems of Implementing 
policy and interpreting educational programs 
to the community. 
549. PLANNING PUBLIC SCHOOL FACILITIES. 
(3-0) Cr. 3. SS. 
Prerequisite: 541. Hart. 
Assessment of need for new buUdlngs; selection 
and acquisition of site; selection of architect; 
educational specifications; construction of new 
buUdings. 
551. OCCUPATIONAL INFORMATION. 
(3-0) Cr. 3. F.W.SS. 
Prerequisite: Flfteen credlta In education and 
psychology. Bryan, Hopper, Jones. 
Methods and techniques of occupational analysis, 
description and presentation of analysis, descrip-
tion and presentation ofoccupatlonallnformatlon 
to high school pupUs. Growth and development 
of Important occupations, statlstlcst and trends. 
For teachers and counselors. Flela trips to in-
dustrial plants. 
652A, 552B, 553. EDUCATIONAL STATISTICS. 
~1) Cr. 3 each. F.W.S.SS. 
requlslte: 552A: Fifteen credits In education, 
ftve credits In mathematics; 552B: Fifteen credits 
In education; 553: 562A. Howe Netusll. 
Statistical concepts and procedures for analyzing 
educational data. Designed for teachers, school 
admlnlstrators, or educational research workers. 
Concepts of descriptive and inferential statistics 
are stressed. 
555. ORGANIZATION AND ADMINISTRATION 
OF JUNIOR HIGH-MIDDLE SCHOOL. 
(2 or 3-0) Cr. 2 or 3. W.SS. 
'Prerequisite: 426. Manatt. 
Current practices and trends in the organization 
of the junior high school, including underlying 
psychological and educational theory. Responsl-
bUltles ol the junior hlgh school principal for 
scheduling, selection, and leadership of teaching 
personnel; records and reports; extracurricular 
activities; discipline; business administration. 
556. ADMINISTRATION OF AREA VOCATIONAL-
TECHNICAL SCHOOLS AND 
COMMUNITY COLLEGES. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 541, 543, 548 or equivalent. Brown. 
Scope, administration, organization, and evalua-
tion of programs for area vocational-technical 
schools and community colleges. 
560. HIGHER EDUCATION IN UNITED STATES. 
(3-0) Cr. 3. F.SSI. Brown. 
A survey course Including historical develop-
ment, institutional governance, multiplication 
and diversity of colleges, administrative struc-
ture, organization, trends, and issues. A pre-
requisite for other courses in higher education. 
561. METHODS OF COLLEGE TEACHING. 
( 2 or 3-0) Cr. 2 or 3. F.S.SSI. 
Prerequisite: Fifteen graduate credits. Kizer. 
Basic educational theory and methods; abUl-
tles essential to effective teaching. 
562. CURRICULUM AND INSTRUCTION IN 
HIGHER EDUCATION. 
(3-0) Cr. 3. W.SSII. 
Prerequisite: Flfteen graduate credits. Brown. 
Issues, trends, and principles In curriculum de-
velopment; experimental programs; interre-
lationship of general and specialized education; 
liberal education; professional education. 
563. COLLEGE PERSONNEL POLICIES AND 
PRACTICES. 
(3-0) cr. 3. s.ssn. 
Prerequisite: 560. Brown. 
A profile of the college teacher, his special 
problems, interests, and goals; an examination 
of personnel problems in colleges and universi-
ties, including community colleges. In-service 
development, salaries, fringe benefits, promo-
tion, tenure, retirement, and recruitment wUl 
also be discussed. · 
564. STUDENT PERSONNEL SERVICES IN 
HIGHER EDUCATION. 
(3.0) Cr. 3. W.SS. 
An introduction to the field of student personnel 
work, with a consideration of student activities, 
counseling services, financial aid, admissions, 
student conduct, and residential programs. In-
cludes study in community college programs. 
585. ORGANIZATION AND ADIIINISTRATlON OF 
STUDENT PERSONNEL SERVICES IN 
HIGHER EDUCATION. 
(3.0) Cr. 3. S.SS. 
Organizational structures considered; role and 
functions of members of student personnel staff; 
policies and decision making for student per-
sonnel services emphasized. 
670. PROGRAM PLANNING IN ADULT 
EDUCATION. 
(3-0) Cr. 3. F. 
Prerequisite: 636. Beaven. 
Principles and procedures In identifying and 
appralsl!lB program opportunities In adult edu-
cation. Emphasis wlll be upon involvement of 
participants and Integration of information in 
selecting program objectives. 
675. FUNDAMENTALS OF SCHOOL LAW. 
( 3.0) Cr. 3. S.SS. 
Prerequisite: 641, 643. Engel, Manatt. 
Fundamentals and principles of law as related 
to the state and education, reorganization, lla-
billty, board procedures, pupU regulation, con-
ditions of employment. 
676A, 5768. DUTIES OF SCHOOL PRINCIPALS. 
(2 or 3-0) Cr. 2 or 3 each. 576A: F.SS; 6768: 
w.ss. 
Prerequisite: 541. 576A: Hohl; 5768: Engel, 
Manatt. 
576A: Elementary school organization for teach-
ing and learning. Time allotments, staff utiliza-
tion, team teaching, and student control. 
Executive and planning functions of the ele-
mentary school principal. Historical perspectives 
of this management profession. 57GB: Secondary 
school organization, schedule making, manage-
ment of pupU organizations, evaluation of pupll 
growth. Evaluation of the total program, staff 
utlllzatlon, and leadership. 
684A, 5848. HISTORY OF EDUCATION. 
(2 or 3-0) Cr. 3. 584A: W; 6848: SSII. 
Prerequisite: Fifteen credits of graduate work. 
Klzer, Kolker. Smith. 
584A: History of European Education. Educa-
tional practices and institutions In ancient Greece 
and Rome; medieval educational patterns; rise 
of universities; lmpaat of the Renaissance, Refor-
mation, and Counter-Reformation; development 
of national systems of education with special 
attention to England, France, and the German 
area. 584B: History of American Education. 
European heritage; colonial Institutions and prac-
tices; influences from Enllgh tenment; Jacksonian 
democracy and the rise of tax support and state 
supervision· response to industrialization; edu-
cational rerorm movements; twentieth century 
developments and trends. 
585. COMPARATIVE EDUCATION. 
(3-0) Cr. 3. 881. 
trerequlslte: Fifteen credlta of graduate work. 
Smith. 
Development, principles, and uses of comparative 
education; comparative analysis of selected edu-
cational systems, practices, objectives, and prob-
lems; speclflc countries treated will vary from 
time to time. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. 
Prerequisite: Fifteen credits In education. 
Education 351 
B. Adult Education. 
C. Secondary Education. 
D. Vocational Educational Guidance. 
E. Administration of Education. 
F. Supervision of Education. 
G. Techniques of Research ln Education. 
I. Elementary Education. 
J. Science Education. 
K. Classroom Utillzation of Audiovisual Aids, 
lncludln._g Radio and Television. 
L. Higher Education. 
M. Extension Education. 
N. Curriculum. 
P. PhUosophy, History of Comparative and In· 
ternational Education. 
W. Administration and Supervision of Physical 
Education for Women. 
591. SUPERVISED FIELD EXPERIENCE. 
(0-3 to 9) Cr. 1 to 3. F.W.S. 
Prerequisite: Fifteen credlta graduate work in 
special area. 
Supervised on-the-Job field experience in special 
areas. 
D. Secondary School Guidance. 
E. School Administration. 
F. Elementary School Guidance. 
G. Community College Student Personnel Ser-
vices. 
J. Higher Education. 
592. SUPERVISED PRACTICE IN COUNSELING. 
( 1-6 to 8) Cr. 3 or 4. F.W.S.SS. 
Prerequisite: 592A: 533A, 5338 or C, permls· 
slon of Instructor; 5928: Six credits of 592A 
and permission of Instructor. 
A. C ounsellng Practicum. 
B. Supervision of Counseling Practicum. 
Educ. 5928 is primarily a doctoral level course 
and wUI be taken by students who plan to 
pursue counselor education careers. Because 
of the importance attached to the counseling 
practicum in most counselor education institu-
tions, skllls in supervision of practlcum are 
necessary for a doctoral student seeking em-
ployment. 
593. WORKSHOP. 
Cr. 1 to 5. SS. 
Prerequisite: Fifteen credlta In education. 
B. Adult Education. Beavers, Holmes, Law-
rence. 
C. Secondary Education. Dilts, Manatt., 
Schloerke. 
D. Vocational Educational Guidance. Bryan, 
Hopper, Pellegreno. 
E. Administration or Education. Dilts, Engel, 
Hart, Holmes, Manatt. 
F. Supervision. Manatt. 
G. Research and Evaluation. Howe, Netusll. 
1. Elementary Education. Beard, Merkley. 
L. H lgher Education. Brown. 
N. Curriculum. Dllta. 
596. CURRICULUM CONSTRUCTION. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: Ftrteen credlta of graduate work 
In education. OUts. 
An analysis of curriculum theories and princi-
ples of curriculum construction. Survey of cur-
riculum trends, promlslng practices, and socio-
cultural factors affecting the curriculum. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. PHILOSOPHY OF EDUCATION. 
~)Cr. 3. F.SSII. 
requlalte: Fifteen credlta of graduate work 
In educaUon. Kizer. 
PhUoaophlcal traditions of the ancient and me-
dieval world. Traditions or the modem world. 
Analysis and classlflcatlon of contemporary 
American educational theories and phUoaophles. 
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602. CURRENT EDUCATIONAL ISSUES. 
(2 or 3-0) Cr. 2 or 3. W. 
Prerequisite: Fifteen credits In graduate work 
In education. Kizer. 
Selected educational issues, movements, or prob-
lems in contemporary American education. 
603. PHILOSOPHICAL IDEAS IN AMERICAN 
EDUCATION. 
(3--0) Cr. 3. S. 
Prerequisite: 601. Kizer. 
An intensive analysis and criticism of selected 
educational theories and issues. Synthesis and 
evaluation of their bearing on educational the-
ory and practice. 
615. SEMINAR. 
(l to 3-0) Cr. 1 to 3. F.W.S. 
B. Adult Education. 
C. Secondary Education. 
D. Guidance. 
E. Educational Administration. 
F. Supervision. 
G. Research and Evaluation. 
I. Ele.mcntary Education. 
L. Higher Education. 
P. Philosophy, History, and Comparative Edu-
cation. 
624. RESEARCH METHODS IN EDUCATION. 
(3-0) Cr. 3. S.SSI. 
Prerequisite: Fifteen credits ln education. Howe. 
Adaptation of research techniques to problems 
ln education. Primarily for students preparing 
to write theses. 
641. ADMINISTRATIVE PROBLEMS. 
(3-0) Cr. 3. F. AIL SSI, offered 1972. 
Prerequisite: 541, 543. Engel. 
A case-study approach to problems in educational 
administration. Focuses on the development of 
competences for dealing with actual situations 
643. THE ADMINISTRATION OF SCHOOL 
PERSONNEL II. 
(3-0) Cr. 3. S. 
Prerequisite: 543. Engel. 
An In-depth exploration of problems in the ad-
ministration of school personnel In relation to 
current theories and practices. Topics wUJ in-
clude collective negotiation, differentiated staff-
ing, and personnel selection and maintenance. 
644. EDUCATIONAL FINANCE. 
(2-4) Cr. 2 to 4. S. 
Prerequisite: 541. Hart. 
Application of the principle of publlc finance 
to education; school revenues and expenditures 
as part of the fiscal problem of government at 
the local, state, and federal levels. 
663. RESEARCH IN THE ANALYSIS OF 
TEACHING. 
(3-0) Cr. 3. S. 
Prerequisite: Nlne credits of graduate work in 
educaUon. Dllts, Scbloerke. 
C rltlcaJ. examination of various systems for study-
ing and evaluating teaching; descriptive studies 
and conceptual systems of teaching; their nature 
and possible uses; major research attempts in 
assessing teaching effectiveness along with en-
suing problems connected with such efforts. 
664. COLLEGE ORGANIZATION AND 
ADMINISTRATION. 
(~0) Cr. 3. F. 
Prerequisite: 560. Brown, Gowan. 
Lectures and discussions relating to administra-
tive organization and behavior: communications, 
leadership, distribution of power, Institutional 
report writing, job analyses, legal bases, and 
institutional governance. 
665. FINANCING HIGHER EDUCATION. 
(~0) Cr. 3. W. 
Prerequisite: 560. Brown. 
Lectures, discussions, and individual investiga-
tion relating to financial administration ln col-
leges and universities. Budgeting, space utiliza-
tion, administration of sponsored research, fund 
raising, investments, examination of theories 
on expenditures. Designed for persons aspiring 
to college administration. 
678. ADMINISTRATIVE THEORY IN EDUCATION. 
(3-0) Cr. 3. 8. 
Prerequisite: Master's degree, permission of in-
structor. Manatt. 
The historical background of current thinking 
In administration and organization; theoretical 
approaches to administration; analysis of 
functions and processes of administration as they 
apply to education. For experienced admin-
Istrators. 
679. ADVANCED ADMINISTRATIVE THEORY 
IN EDUCATION. 
(3-0) Cr. 3. S. 
Prerequisite: 678. Manatt. 
Critical evaluation of the major research in 
systems analysis, operations research and pre-
diction models as they apply to the management 
of schools and colleges. Simulation by in-basket 
techniques and computer. Model building from 
isomorphisms selected from management strat-
egies In business and industry. 
680. THE TEACHING-LEARNING PROCESS IN 
ADULT EDUCATION. 
(3-0) Cr. 3. 8. 
Prerequisite: 570. Lawrence. 
I nqulry into psychological and sociological factors 
in adult behavior as they affect learning; special 
emphasis on differences between adults and 
youth as learners and their implications for 
adult teaching. The inductive approach to adult 
learning wlll be emphasized. 
699. RESEARCH. 
Cr. arr. 
Prerequisite: Fifteen credits ln education. 
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ELECTRICAL ENGINEERING 
Warren B. Boast, Ph. D., Head of Department 
Professors: Paul M. Anderson, Ph.D.; R. Grover Brown, Ph.D.; Roger C. Camp, Ph.D.; Mervin 
S. Coover, D.Engr.; Abdel-Aziz Fouad, Ph.D.; Harry W. Hale, Ph.D.; Hsung-Cheng Hsieh, Ph.D.; 
George G. Koerber, Ph.D.; Essam Nasser, Dr.Ing; James W. Nilsson, Ph.D.; Arthur V. Pohm, 
Ph.D.; Robert E. Post, Ph.D.; Alvin A. Read, Ph.D.; Robert M. Stewart, Jr., Ph.D.; George R. 
Town, D.Engr.; C. James Triska, Ph.D. 
Associate Professors: Paul R. Bond, Ph.D.; Dale W. Bowen, Ph.D.; Harrington C. Brearley, 
Jr., Ph.D.; Joseph M. Brown, Ph.D.; David L. Carlson, Ph.D.; Glenn E. Fanslow, Ph.D.; Edwin 
C. Jones, Jr., Ph.D.; Morris H. Mericle, Ph.D.; Anthony N. Michel, Ph.D.; J. Donald Musil, 
Ph.D.; Allan G. Potter, Ph.D.; David D. Robb, Ph.D.; Robert L. Samuels, Ph.D.; Thomas M. 
Scott, Ph.D.; Terry A. Smay, Ph.D.; David T. Stephenson, Ph.D.; Charles L. Townsend, Ph.D.; 
Richard M.Willett, Ph.D.; Roy J. Zingg, Ph.D. 
Assistant Professors: John P. Basart, Ph.D.; William H. Brockman, Ph.D.; Larry B. Coady, 
Ph.D.; Chester S. Comstock, Jr., Ph.D.; Charles D. Cowan, M.S.; Dennis J. Duven, M.S.; Jack 
D. Grimes, Ph.D.; Charles J. Herget, Ph.D.; Richard E. Horton, Ph.D.; Kenneth C. Kruempel, 
Ph.D.; Clarence J. Lacey, M.S.; James E. Lucas, Ph.D.; James D. McMechan, M.S.; Robert M. 
Muir, M.S.; John R. Pavlat, M.S.; Donald C. Scouten, Ph.D.; Curran S. Swift, Ph.D. 
Instructors: Russell D. Anderson, M.S.; Robert E. Beeson, M.S.; John R. Edwards, M.S.; Thomas 
L. McRoberts, M.S.; Leo E. Ott, M.S.; Wayne D. Swift, M.S.; Dana W. Zimmerll, M.S. 
Undergraduate Study 
For undergraduate curriculum in electrical engineering leading to the degree Bachelor 
of Science, see College of Engineering, Curricula. 
Electrical engineers engage in research, development, design, application, management, 
and sales in electrical and associated industries. They apply the theories, circuits, and mate-
rials of electrical engineering toward improvements in all of the range of electrical devices, 
methods, and systems that render a service to mankind. 
The curriculum in electrical engineering has been designed to enable the individual to 
develop his imagination and knowledge so that he can enter any of these fields according 
to his incentive, initiative, and talents. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Engineering, and 
Doctor of Philosophy with major in electrical engineering and minor work to students taking 
major work in other departments. 
Minor work for electrical engineering majors is usually selected from mathematics, physics, 
chemistry, nuclear engineering, aerospace engineering, or the llfe sciences. 
There is no foreign language requirement for the degrees Master of Science or Master of 
Engineering. The foreign language requirement for the degree Doctor of Philosophy consists of 
the completion, with grades of C or better, of one of the following foreign language sequences 
(or equivalent): 
101, 102, 103 (French) 
121, 122, 123 (Russian) 
131, 132, 133 (German) 
151, 152, 153 (Spanish) 
The department also offers major work for .the degree Master of Engineering at approved 
off-campus locations. A minimum of 12 credits for work taken in residence on the Iowa State 
University campus is required. Thesis requirements may differ from those for the Master of 
Science degree. For further information, see Off-Campus Courses. 
Electrical engineering is quite diverse, especially at the graduate leveL Thus students 
can find considerable course offerings and research opportunities in biomedical engineering, 
circuit theory, computer technology, control and information systems, electric energy sources 
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and conversion, electromagnetic wave propagation, electronic devices, electronic materials, 
and power systems engineering. . . . . 
The normal prerequisite to major graduate work in electr1cal engmeenng 1s the comple-
tion of undergraduate work substantially equivalent to that required of engineering students at 
this university. Because of the diversification in the electrical engineering graduate program, 
however, it is possible for a student to qualify for graduate study in some of the areas enumer-
ated above, even though his undergraduate or prior graduate training has been in a discipline 
other than electrical engineering. Supporting work, if required, will depend on the student's 
background and his area of research interest. A prospective student from a discipline other 
than a curriculum in electrical engineering is urged to submit, with his application for admis-
sion, a statement of his proposed area of graduate study. 
Courses normally will be offered as stated in the course description. Where no specific 
time of offering is stated, the course may be offered during any quarter provided there is 
sufficient demand. 
Instruction in biomedical engineering is provided jointly by the Colleges of Engineering 
and Veterinary Medicine. Laboratory facilities are available in the Biomedical Engineering 
Building. See Biomedical Engineering for requirements. 
Open to graduate students for minor credit only: 308, 309, 313, 314, 317, 351, 374, 375, 
376, 404, 410, 411, 412, 421, 422, 423, 425, 426, 427, 428, 431, 436, 441, 442, 445, 446, 451, 
452, 465, 466, 467' 4 7 5. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
( 1.()) Cr. R; 8. 
Current electrical engineering thought and prac-
tices presented by staff members and visiting 
lecturers. 
200. SEMINAR. 
Cr. 1 to 3 as arranged. 
H. Seminar in electrical engineering for honors 
program students. 
205, 206. BASIC ELECTRIC CIRCUITS I, II. 
205: (3-0) Cr. 3. F.W; 206: (3-0) Cr. 3. W.S. 
Prerequisite: 205: credit or classification in Math. 
112 and Phys. 223. 206: 205, credit or classl.fl-
catlon In Math. 213. 
Circuit elementa and models, Kirchhoff's laws. 
Resistive one- and two-port analysis. Equivalent 
networks. Power and energy. Sinusoidal steady-
state, frequency response concepts. RC and RL 
transients. 
231. ELECTRICAL INSTRUMENTATION 
AND EXPERIMENTATION I. 
(1-2) Cr. 2. W.S. 
Prerequlalte: Credit or classification ln 205. 
Systems for measurement of electrical quanti-
ties-voltage, current, power, t.lme, Impedance. 
232. ELECTRICAL INSTRUMENTATION 
AND EXPERIMENTATION II. 
(1-2) Cr. 2. F.S. 
Prerequisite: 231, Com.S. 201, credit or classlft-
catlon In 206. 
Experiment design and evaluation; applications 
to electrical measurement problems. 
300. SEMINAR. 
(1..0) Cr. R; S. 
Prerequisite: Junior classification. 
308,309. ELECTRIC CIRCUIT ANALYSIS AND 
DESIGN I, II. 
308: (4..0) Cr. 4. F.W; 309: (3-2) Cr. 4. W.S. 
Prerequls(te: 308: 206, credit or classification 
In Math. 322; 309: 308. 
Laplace transforms In circuit theory. Fourier 
expansions. Matrices in circuit theory. Driving 
point and transfer funct.lons. Bode diagrams. 
Properties and design of RC and LC networks. 
Impedance matching. Scattering parameters. 
Introduction to modem mter synthesls. 
· 313. ELECTRIC AND MAGNETIC FIELD 
THEORY I. 
(4.Q) Cr. 4. F.S. 
Prerequisite: Math. 213, Phys. 223. 
Vector analysis, principles of electrostatic fields, 
energy and potential, capacitance, Laplace's 
equation and application to static and quasi-
static problems, numerical solutions of Laplace's 
equation. 
314. ELECTRIC AND MAGNETIC FJELD 
THEORY II. 
(4-0) Cr. 4. F.W. 
Prerequisite: 313. 
Principles of magnetostatic fields, magnetic cir-
cuits, inductance, Faraday's Law, displacement 
current, Maxwell's equations, introduction to 
wave concepts and energy flow in transmission 
lines and electromagnetic waves. 
315. TELEVISION FUNDAMENTALS. 
(3-0) Cr. 3. W. 
Prerequisite: Sp. 331. 
Fundamentals of electronics. Radio and tele-
vision broadcasting systems, standards and 
equipment, including the NTSC system. Cannot 
be used to meet graduation requirements for 
students in the College of Engineering. 
317. ELECTROMECHANICAL DEVICES. 
(3-2) Cr. 4. W.S. 
Prerequisite: 308, 314, E.M. 345. 
Fundamentals of electromechanical energy con-
version with emphasis on the physical phenomena 
involved in the interaction between electromag-
netic fields and the mechanical forces. Typical 
devices which are best explained through an 
application of both field concepts and circuit 
concepts are discussed. 
341,342. DC AND AC CIRCUITS AND 
MACHINES. 
(3-2) Cr. 4 each. 341 :F; 342: W. 
Prerequisite: 341: Phys. 223, Math. 112; 342: 
341. 
341: Introduction to direct and alternating cur-
rent circuit analysis. Basic circuit laws and 
network theorems. Three-phase circuits. Basic 
circuit measurements. Transformers. 
342: Introduction to DC machines; three-phase 
induction machines, three-phase synchro-
nous machines, and single-phase machines. 
351. ELECTRIC MACHINERY. 
(3-2) Cr. 4. F.S. 
Prerequisite: 317, credit or classification In 309. 
Analysis of rotating electric machinery with 
emphasis on applications. 
374,375,376. ELECTRONICS ENGINEERING. 
(3-3) Cr. 4 each. 374: F.S; 375: F.W; 376: W.S. 
J»rerequlslte: 374: 206, credit or classification 
ln 232; 375: 374, credit or classification In 308; 
376: 375, credit or classlficatlon In 309 and 
Phys. 302. 
Introduction to transistor physical electronics. 
Linear, piecewise-linear and large-signal model-
ing of selected electronic devices. Analysis of 
electronic circuit topics such as biasing, ampll· 
ficatlon, application of circuit theorems, frequen-
cy characteristics, distortion, power dissipation, 
feedback effects, oscillation, switching. 
404. INTRODUCTION TO LINEAR CONTROL 
SYSTEMS. 
(3-0) Cr. 3. F. 
Prerequisite: Math. 321. 
Introduction to the representation and analysis 
of linear control systems in the frequency and 
time domains. 
410. INTRODUCTION TO SWITCHING THEORY. 
(Com.S. 410) (3-0) Cr. 3. F. 
Axiomatic development of Boolean algebra. Com· 
binational circuits using AND, OR, NOT and 
other logic elements, truth tables, maps, mini· 
mization techniques. Introduction to asynchro· 
nous sequential circuits, stable and unstable 
states, state diagrams, flow tables, simpllfica· 
tion methods. 
411, 412. PRINCIPLES OF COMPUTER DESIGN. 
(Com.S. 411, 412) 411: (3-2) Cr. 4; 412: (3-0) 
Cr. 3. W.S. 
Prerequisite: 411: Com.S. 201, 410; 412: 411. 
411. Digital computer organization. Arithmetic 
addition, subtraction, multiplication, division, 
negative representation. Control: instruction for-
mat, types, acquisition, execution. 412: Memory: 
organizations, types, hierarchies. Input,output: 
methods, data organization. Arithmetic: speedup 
techniques, floating point operations. Control: 
advanced features. 
421, 422, 423. LINES, WAVES AND RADIATION. 
(3-3) Cr. 4 each. Yr. 
Prerequisite: 421: 309, 314, Math. 321; 422: 
421, Math. 322; 423: 422. 
Transmission of electrical energy via lines, 
waves, and antennas. 421: Properties and ap· 
pllcatlons or transmission lines, methods of 
analysis, impedance matching. 422: Plane waves, 
reflection and refraction, guided waves, reson· 
ators, dispersion characterlsltcs. 423: Radiation, 
antenna theorems and properties, antenna sys· 
terns, radlowave propagation In the earth's at· 
mosphere. Laboratory: Introduction to micro-
wave measurements and instrumentation. 
425. LINEAR INTEGRATED CIRCUITS. 
(3-0) Cr. 3. W. 
J»rerequlslte: 376. 
Analysis and application of linear integrated 
circuits, including such topics as chip fabrication, 
monolithic differential and operational amplifiers, 
active filters, switching regulators, data sheet 
s peclfica lions. 
426. PULSE AND DIGITAL CIRCUITS. 
(3-3) Cr. 4. F. 
Prerequisite: 376. 
The diode and active devices in switching appli-
cations. Analysis and design of pulse and digital 
circuits such as linear sweeps, multivibrators, 
logic elements. 
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427. INTRODUCTION TO COMMUNICATION 
SYSTEMS ANALYSIS. 
(3-0) Cr. 3. W. 
Prerequisite: Math. 322. 
Spectral analysis using Fourier series and Fourier 
transforms. Network Impulse response and filter-
ing. Transmission band-width requirements. Ran-
dom signals and noise. Amplitude modulation 
systems and frequency-division multiplexing. 
428. ELECTRICAL PROPERTIES OF MATERIALS. 
( 4-0) Cr. 4. S. 
Prerequisite: 376, Phys. 303. 
Electrical properties of metals, semiconductors, 
Insulators, and magnetic materials as utilized 
In device applications such as lasers and lnte· 
grated circuits. 
431. ELECTRICAL ENERGY SOURCES. 
(3-0) Cr. 3. W. 
J»rerequlslte: 308 or 342 or 441, and Phys. 303. 
s.,ecialized and unconventional sources or elec-
trical energy such as: photovoltalc generators 
(solar cells), thermionic converters, and mag-
neto-hydrodynamic generators. Other energy 
conversion schemes. 
436. DIGITAL INTEGRATED CIRCUITS. 
(3-0) Cr. 3. S. 
Prerequisite: 410, 426. 
Analysis and application or digital Integrated 
circuits. Analysis and comparison of several 
logic famllles and their applications to the design 
of counters, computers, and analog-to-digital 
converters. 
441, 442. INTRODUCTION TO CIRCUITS AND 
INSTRUMENTS. 
(3-2) Cr. 4 each. 441: F.W; 442: W.S. 
J»rerequlsite: 441: Phys. 223, credit or classifi-
cation In Math. 213; 442:441. 
441: Transient and steady state behavior of cir-
cuits. Use of the transfer function and the pha· 
sor transform in circuit analysis. Basic lnstru· 
ments. 442: Frequency response, bridge circuits, 
magnetically coupled circuits, transformers, per· 
iodlc driving functions. 
445,446. ELECTRONIC CIRCUITS, 
INSTRUMENTS, AND SYSTEMS. 
445: (3-3) Cr. 4. W.S; 446: (4-0) Cr. 4. S. 
Prerequisite: 445: 342 or 441; 446: 445. 
445: Introduction to electronic circuit analysis; 
diode and triode circuits; transistor circuits. 446: 
Electronic Instrumentation and digital systems. 
Credit wUl not be allowed for both the 374, 
375, 376 and the 445, 446 sequences. 
451. INTRODUCTION TO ELECTRIC 
MACHINERY. 
(3-2) Cr. 4. F.S. 
Prerequisite: 442. 
Three-phase circuit analysis. P9wer transform-
ers. Basic principles or operation, design, and 
control of DC machines, induction machines, 
synchronous machines, and single phase ma-
chines. 
452. ELECTRIC POWER MACHINERY. 
(3-3) Cr. 4. S. 
Prerequisite: 351 or 451. 
Analysis of machine transients. StabUlty and 
control of multlphase and single phase machines. 
465. INTRODUCTION TO ENERGY SYSTEMS. 
( 4-0) Cr. 4. F. 
Prerequisite: 309, 351. 
Electric energy requirements, structure of energy 
systems, energy resources, structure of bulk 
conversion schemes, thermal generation, hydro 
generation, future generation, economics of gen-
eration, structure of transmission systems, opera-
tion. 
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466, 467. POWER-SYSTEM ANALYSIS. 
466: (4-0) Cr. 4. W; 467: (3-3) Cr. 4. S. 
Prerequisite: 466: 465; 467:466. 
AC' and DC transmission, transmission lines, 
generalized and graphical calculations, network 
analysis, load now, system faults and fault cal-
culations, transients and system insulation sta· 
blllty, economic operation. 
475. INTRODUCTION TO ANALOG SIMULATION 
AND COMPUTATION. 
(1-3) Cr. 2. F.W.S. 
Prerequisite: Math. 321, credit or classification 
in 404. 
Basic concepts of analog simulation and com-
putation with applications to feedback systems. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 as arr. 
Prerequisite: Senior classification in E.E. 
Investigation of an approved topic commensurate 
with the student's prerequisites, interest, and 
ability. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
505, 506. CONTROL-SYSTEM ANALYSIS 
AND SYNTHESIS. 
(3-0) Cr. 3 each. Offered as arr. 
Prerequisite: 505: 404; 506: 505. 
Analysis and synthesis of linear feedback sys-
tems using transfer-function and state-variable 
methods. 
507, 508, 509. SEMICONDUCTOR DEVICE 
THEORY AND TECHNOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 507: 376, Phys. 303; 508: 507; 
509: 508. 
507: Heview of semiconductor physics including 
transport properties. Extensive theory and basic 
technology or p-n junction diode devices including 
tunnel and lMPATT diodes. 508: Theory of bi· 
polar transistors and other multljunctlon de-
vices. Introduction to surface state phenomenon. 
509: Theory of selected surface effect, opto-
electronic, and bulk effect devices. The concept 
and basic technology of integrated devices. 
518, 519, 520. ELECTRIC AND MAGNETIC 
PROPERTIES OF MATERIALS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 518: Phys. 303 or 423; 519: 518, 
Phys. 513 or Met. 512; 520: 519. 
518: Crystal structure and symmetry, aniso-
tropy, the phenomenological treatment of the 
physical properties of materials. 519: Band the-
ory or solids. Conduction phenomena in metals, 
semi-<:onductors, and insulators. Junction phe· 
nomena. 520: Microscopic properties based upon 
quantum mechanics and statistical mechanics 
Crystallography. Metals and transport phenom-
ena. Magnetism and coupled-wave phenomena. 
525. INTRODUCTION TO GASEOUS AND 
PLASMA ELECTRONICS. 
(3-0) Cr. 3. Offered as arr. 
Prerequisite: 314, Phys. 303. 
Ionization processes; diffusion and recombina-
tion; electron attachment; behavior of charged 
particles in fields; mobility; self-sustained pro-
cesses; breakdown; glows; arcs and coronas; 
microwave breakdown; plasma oscillations; plas-
ma Interaction with electromagnetic waves; ap-
plications. 
527. COMMUNICATION SYSTEMS ANALYSIS 
AND DESIGN. 
(3-3) Cr. 4. S. 
Prerequisite: 427. 
Angle modulation systems. Sampling theorem 
and practical sampling. Pulse modulation sys· 
tems including pulse-code modulation. Time-
division multiplexing. Information measure and 
channel capacity. Digital data systems. Design 
and comparison of systems. 
531. NETWORKS AND LINEAR GRAPHS. (3-0) Cr. 3. 'F. Alt. Yr. as arr. 
Prerequisite: 309. 
Analysis of networks by means of Unear graph 
532. 
533. 
534. 
539. 
541. 
542. 
543 
544. 
546. 
547. 
theory and matrix algebra. Network parameter 
matrices and their properties. 
SYNTHESIS OF ELECTRIC NETWORKS. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 309. 
Necessary and sufficient conditions and syn-
thesis methods for realization of passive driving 
point functions. 
SYNTHESIS OF ELECTRIC NETWORKS. 
(3-0) Cr. 3. All Yr. as arr. 
Prerequisite: 532. 
Approximations useful in network synthesis, syn-
thesis of passive two-port networks. 
SYNTHESIS OF ELECTRIC NETWORKS. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 533. 
Properties of networks containing active elements 
and methods for synthesis of such networks. 
MATRIX NETWORK ANALYSIS. 
(3-0) Cr. 3. F. 
Prerequisite: 309 or 442. 
Matrix analysis of networks, port and terminal 
descriptions, linear vector space formulation and 
applications. 
ADVANCED SYMMETRICAL COMPONENTS. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 467. 
Calculation of sequence impedances, analysis 
of unbalanced systems and unbalanced condi-
tions. 
POWER SYSTEM PROTECTION. 
(3-0) Cr. 3. Alt.Yr. as arr. 
Prerequisite: 541. 
Criteria for fault clearing, device coordination, 
relaying. 
COMPUTER SOLUTIONS FOR 
POWER SYSTEMS. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 541; 539 or 506. 
The study or algorithms adaptable to digital 
computers for load flow, fault, and stability 
problems. 
DISTRIBUTION ENGINEERING. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 467. 
Distribution components, design criteria, pro-
tective device coordination, secondary networks, 
voltage control. 
ECONOMIC OPERATION OF 
POWER SYSTEMS. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 539. 
Operation of systems on a minimal cost basis, 
theory or incremental loading, system losses, 
methods of computation. 
HIGH VOLTAGE DC TRANSMISSION. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 314. 
Transmission by direct current. Inverter design, 
system simulation, parallel operation, stability 
considerations. 
550. STATIC ELECTRIC AND MAGNETIC FIELDS. 
(3-0) Cr. 3. F. 
Prerequisite: 314. 
Static electric and magnetic fields, potential 
theorr, static fields in matter, solutions of La· 
place s equation. 
551,552. ELECTROMAGNETIC FIELDS. 
(3..()) Cr. 3 each. 551: W; 552: S. 
Prerequisite: 551: 314 or 550; 552: 551. 
551: Maxwell's equations, wave phenomena, the-
orems, and concepts. 552: Plane, cylindrical, 
and spherical wave functions, periodic structures, 
and anisotropic media. 
554, 555. MICROWAVE ENGINEERING I AND II. 
(3-0) Cr. 3 each. Alt. Yr. as Rrr. 
Prerequisite: 554: 421; 555: 554. 
554: One-port and two-port structures, the scatter 
matrix, impedance matching, directional coup-
lers, microwave filters. 555: Microwave tubes 
and masers, parametric amplifiers, ferrite and 
solid-state semiconductor devices. 
556. ANTENNA ENGINEERING. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 423. 
Antenna properties and theorems, radiation from 
current elements and small antennas, array 
theory and pattern synthesis, introduction to 
the mathematical theory of antennas, radiation 
from apertures, broadband antennas, antenna 
measurements, special topics. 
557. FUNDAMENTALS OF RADIO WAVE 
PROPAGATION. 
(3..()) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 422. 
Transmission Joss, free-space profagation, 
propagation over plane and spherica surfaces, 
propagation at low frequencies, microwave and 
millimeter wave propagation, laser beam propa-
gation. 
560, 561, 562, 563. SYSTEMS ENGINEERING 
ANALYSIS. 
(3..()) Cr. 3 each. 560, 561: Yr. as arr.; 562, 
563: Alt. Yr. as arr. 
Prerequisite: 560: Credit or clas!llfica lion In Math. 
410 or Math. 415; 561: 560; 562: 561; 563: 561. 
Applications of topics in abstract algebra, to-
pology, theory of measure and integration, linear 
algebra, and functional analysis to automatic 
control systems and communication systems. 
Utilization of selected topics in ordinary differen-
tial equations, partial differential equations, cal-
culus of variations, integral equations and ran-
dom processes in the areas of communication 
and control theory. 
565. INFORMATION THEORY I. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 427. Recommended corequislte: 
Stat. 541. 
Application of probability to communication sys-
tems. Information content and redundancy of 
discrete sources. :-..:oiseless coding and Shannon's 
noiseless coding theorem. Information measures 
for noisy channel!!. Shannon"s fundamental the-
orem and error-correcting codes. Capacity of 
a continuous channel with additive noise. 
COURSES FOR GRADUATE STUDENTS, 
618, 619. ADVANCED TOPICS IN ELECTRICAL 
MATERIALS. 
(3..()) Cr. 3 each time elected. Alt. Yr. as arr. 
Prerequisite: 520. 
A. Superconductivity. 
B. Stimulated emission amplification. 
C. Coupled wave phenomena. 
D. Static and dynamic domain phenomena. 
Electrical Engineering 
566. INFORMATION THEORY II. 
(3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 565. 
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Variations of noiseless coding. Digital sequences 
having optimal correlation functions, with nppll· 
cation to radar. Shift registers and pseudo-
random sequences. Group codes for error detec· 
lion and correction. Theory and implementation 
of cyclic error-correcting codes. Logic for cor· 
rectlon of burst errors with recurrent codes. 
567. INFORMATION THEORY Ill. 
(3..()) Cr. 3. Alt. Yr. as orr. 
Prerequisite: 565. 
Statistical decision theory and application tu 
digital communication systems. Optimnl dctl•t·· 
lion of signals in noise. Parameter estimation. 
577, 578, 579. LINEAR SYSTEMS THEORY. 
(3-0) Cr. 3 each. Offered os orr. 
Prerequisite: 577: 404: 578:427, 577; 579: 578. 
Operational and stnte-spal·e methods applied 
to the analysis and synthesis of both continuous 
and discrete linear systems. Controllability. ub 
servability, and stability. 
582. SWITCHING THEORY. 
(Com.S. 582) (3-0) Cr. 3. F. 
Prerequisite: 410. 
Hcvicw of combinational circuits. Sequential dr· 
cults, Mealy and Moore model, !iynchronous und 
asynchronous behavior, complete and inl·omplell' 
machines, ~:~tate minimization und ~:~tate ussign· 
mcnt procedures. 
584, 585. DIGITAL SYSTEM ORGANIZATION. 
(Com.S. 584, 585) (3-0) Cr. 3 each. 584: F: 
585:W. 
Prerequisite: 584: 411: 585: 584. 
Influence of procc~:~sing requirements on digitul 
sy~:~tcm structure; data now paths in digitul 
systems; data formats; channel organization; 
memory hierarchies; time sharing; interruptt~ 
and priorities; system optimization; system repre-
sentation In Iverson Language. 
586. DIGITAL SYSTEM DESIGN. 
(Com.S. 586) (3..()) Cr. 3. S. 
Prerequisite: 585. 
Hardware systems simulation; advanced topict~ 
in design of arithmetic, logic, and control units; 
hardware system optimization; hardware· 
software trade-offs. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. 
Formulation and solution of theoretical or prac· 
tical problems In electrical engineering. 
591, 592. 593. RANDOM PROCESS THEORY. 
(3-0) Cr. 3 each. 591: Yr. as arr.; 592 and 
593: Alt. Yr. as arr. 
Prerequisite: 591: 404, Stat. 541 (recommended 
corequlslte); 592: 591, 577: 593: 592. 
Elements of probability. Mathematical descrip-
tion of a random process. Autocorrelation and 
spectral density functions. Hesponse of linear 
systems to random Inputs. Wiener OJtcr theory. 
State-space formulation of random process. He-
cursive OJterlng techniques ofKalman.l-:nglneer· 
ing applications and other topics of current in-
terest in random process theory. 
major or minor 
636, 637. LINEAR ACTIVE NETWORK THEORY. 
(3-0) Cr. 3 each. Alt. Yr. as arr. 
Prerequisite: 636: 539; 637: 636. 
The foundations of the theory of linear active 
networks In the time- and frequency-domains. 
Active two-port networks. The scattering param-
eters of networks, broadband matching, and lin· 
ear parametric networks. 
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641, 642. HIGH VOLTAGE ENGINEERING. 
(3-0) Cr. 3 each. 641: Alt. Yr. as arr. 
Prerequisite: 467, 525. 
Need for high voltage, high fields, Ionization, 
AC and DC corona, voltage transients, light-
ning and protection, Insulator flashover, Insula-
tion coordination, circuit interruption, radio in-
terference. 
644,645, 646.1NTERCONNECTED POWER 
SYSTEM DYNAMICS. 
(3-0) Cr. 3 each. Alt. Yr. as arr. 
Prerequisite: 644: 467, 539, 506 or 579; 645: 
644; 646: 645. 
Dynamic performance of interconnected power 
systems with emphasis on stablllty. Dynamic 
equation of a synchronous machine and lts re-
sponse to perturbations. Control equipment ln 
a power system including voltage regulators, 
governors and load-frequency controls. Repre-
sentation of system components including the 
machine, the controls, and the loads during 
transients. Power system stablllty and the solu-
tion or the dynamic equations for large and 
small impacts using modern methods of analy-
sis. 
647. SPECIALIZED ELECTRIC ENERGY 
SOURCES. 
(3-0) Cr. 3 each time elected. Alt. Yr. as arr. 
Prerequisite: 431 or 314, 37 5; Pbys. 303. 
Study of specialized sources which convert var-
Ious sources of energy Into electric energy. Each 
time offered one of the following direct energy 
schemes will be discussed: 
A. Photovoltaic generators <solar cells I. 
B. Thermionic converters. 
C. Magnetohydrodynamic generators. 
1>. Other schemes. 
650. NUMERICAL SOLUTIONS OF 
ELECTROMAGNETIC PROBLEMS. 
(3-0) Cr. 3. Offered as arr. 
Prerequisite: 552, Math. 406. 
Variational and perturbational techniques, field 
computation by moment methods of radiating 
and scattering devices, eigenvalue problems, 
optimization. 
677,678,679. NONLINEAR SYSTEMS. 
(3-0) Cr. 3 each. 677: Yr. as arr.; 678 and 
G79: Alt. Yr. as arr. 
Prerequisite: 677: 404; 678: 577, 677; 679: 678. 
Analytical and graphical methods in the theory 
of nonlinear oscillations, including perturbation 
methods, averaging meth~ds, describing fu~~­
tions, delta method, isocline method, classtfl-
cation of singularities. S~a~ility of ~ystem~ •. in-
cluding Lyapun?v stabthty and __ mstab1hty, 
asymptotic stabillty, Lagrange stabd1ty, absolute 
stability, bounded input bounded output stB:bili-
ty practical stability. Problems of Lure, Alzer-m~n. Popov. The ctrcle criterion. 
684. ADVANCED SWITCHING THEORY. 
(Com.S. 684) (3-0) Cr. 3. Offered as arr. 
Prerequisite: 410, permission of instructor. 
Sequential logic with emphasis on the formal-
isms. 
685. ADVANCED LOGIC SYSTEMS. 
(Com.S. 685) (3-0) Cr. 3 each time elected. S. 
Prerequisite: 586. 
A. Specialized Processor Organization. 
B Pattern Recognition and Adaptive Systems. 
C. Optical Systems. 
689. COMPUTER SEMINAR. 
Cr. I to 3 each time elected. Offered as arr. 
Prerequisite: 586. 
Various computer topics of timely interest. 
691, 692, 693. OPTIMAL CONTROL. 
(3-0) Cr. 3 each. 691: Yr. as arr.; 692 and 693: 
Alt. Yr. as arr. 
Prerequisite: 691: 57 8; 692: 691; 693: 692. 
!\lecessary and sufficient conditions for optimali-
ty. Lagrange multipliers. Variational approach 
to optimal control. Dynamic programming. Pon-
tryagin 's maximum (minimum) principle. The 
Hamilton-Jacobi equation. Design of time-
optimal, minimum fuel, and minimum energy 
control systems. Structure and properties of 
optimal systems. 
699. RESEARCH. 
ELEMENTARY EDUCATION 
Jess R. Beard, Ed.D., Professor in Charge 
Professor: Jess R. Beard, Ed.D. 
Associate Professor: Elaine Merkley, Ed. D. 
Assistant Professors: Joan C. Breiter, Ed.D.; Sam G. Clark, Ph.D.; Charles D. Gilbert, Ed.D.; 
Maribeth A. Henney, Ph.D.; Alice F. Lillie, M.S.; W. Paul Mortenson, Ph.D.; Todd W. Shirley, 
Ed. D. 
Instructors: Rosalind E. Engel, M.A.; Ann Hodges, M.A.; Jerald E. Johnson, M.S.; Ruth Jones, 
M.S.; Carole A. Remele, M.A. 
Undergraduate Study 
For the undergraduate curriculum in education, major in elementary education, leading to 
the degree Bachelor of Science, see Education, Curriculum. 
The curriculum ln elementary education is planned for persons who want to teach at the 
elementary school level Students who enroll in elementary education must make application 
to and be accepted by the teacher education committee in elementary education and the Aca-
demic Standards Committee, College of Education prior to classifying in advanced elementary 
education courses. For admission and certification requirements, see College of Education. 
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Graduate Study 
For students seeking graduate course work leading to advanced degrees in education, 
see Education. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. FRESHMAN ORIENTATION. 
Cr. R; F.W.S. 
Opportunities in elementary education, pro-
gram planning, and personal development. He· 
quired of all freshmen majoring in elementary 
education. 
200. SOPHOMORE ORIENTATION. 
Cr. R; F.W.S. 
Opportunities in elementary education, program 
planning, and personal development. Hequired 
of all sophomores majoring in elementary edu-
cation. 
240. LITERATURE FOR CHILDREN. 
(C.D. 240) See Child Development. 
300. TRANSFER ORIENTATION. 
Cr. R; F.W.S. 
Opportunities in elementary cdu,·ation, program 
planning, and personal Ul"Vclopmcnt Rl"quired 
of all transfl"r studt.•nb majoring in cll"ml"ntar) 
education. 
337. DEVELOPMENT AND GUIDANCE IN 
LATER CHILDHOOD. 
(C.D. 337) See Child Development. 
344A, 3448. PRINCIPLES OF TEACHING IN THE 
ELEMENTARY SCHOOL. 
344A: (2-0) 2 Cr. 3448: (0-2) 1 Cr. F.W.S.SS. 
Prerequisite: 344A: Educ. 204, Psych. 333; 3448: 
Concurrent registration In 344A. 
Current trencfs and issues in the elementary 
school. Admission to the teacher education pro-
gram must be completed during the quarter. 
37 5. THE TEACHING OF READING. 
(~0) Cr. 6. F.W.S.SS. 
Prerequisite: 344. 
The developmental approach to teaching reading 
in elementary schools using various approaches, 
techniques, and materials; emphasis on reading 
skills, literature, and content areas; evaluation 
procedures; current innovations and issues. 
445. ELEMENTARY EDUCATION METHODS I. 
(~0) Cr. 6. F.W.S.SS. 
Prerequisite: 344. 
Strategies for teaching social studies and Jan· 
guage arts in the elementary school. t• se of 
children's literature in these areas. 
446. ELEMENTARY EDUCATION METHODS II. 
(4-0) Cr. 4. F.W.S.SS. 
Prerequisite: 344, Math. 191. 
Procedures for teaching mathematics and sci-
ence to children. Discovery approach, innovative 
programs, and practical field experiences. 
447. TEACHING IN THE KINDERGARTEN. 
(3--0) Cr. 3. W.SSI. 
Prerequisite: 344. 
Emphasis on growth and development, readi-
ness for learning, planned curriculum experi-
ences, and observation. 
450. THE SCHOOL AND THE DISADVANTAGED 
LEARNER. 
(3-0) Cr. 3. F.SSI. 
Prerequisite: Psych. 333, senior dasslfication. 
Introduction to the characteristics of the dis· 
advantaged chlltlrcn of the poor; impiicutiont~ 
for s(·hool personnel in working with the child 
and his family. 
45J. TEACHING THE DISADVANTAGED 
LEARNER. 
(3-0) Cr. 3. W.SSI. 
Prerequisite: 450, Psych. 333. 
Introduction to learning characteristlct~ of the 
disadvantaged with appropriate techniques for 
assessing and teaching these children. 
452. FIELD EXPERIENCE AND PRACTICUM 
WITH DISADVANTAGED. 
(1-27) Cr. 3 to 9. F.W.S.SSI. 
Prerequisite: Credit or classification In 451. 
Individual study. May include study tours, work· 
ing with community agencies, or teaching in 
schools or deprived areas. 
455. TEACHING THE DISABLED LEARNER. 
(3-0) Cr. 3. F.W.SSI. 
Prerequisite: 344. 
Emphasis on recognition of characteristics, class· 
room screening techniques for idcntiflcuUon, re-
ferral procedures, teaching techniques, and rna· 
terials. 
456. TEACHING THE EMOTIONALLY 
DISTURBEI> CHILD. 
(3-0) Cr. 3. S.SSI. 
Prerequisite: 344. 
Classroom screening techniques for identi· 
fication, referral procedures, and classroom 
practices and procedures 
460. GUIDANCE OF CHILDREN. 
(C.D. 460) See Child Development. 
467C. STUDENT TEACHING IN THE PRIMARY 
GRADES. 
(0-24) Cr. 8. F.W.S. 
Prerequisite: 375, 445, 446, cumulat.lve/.rade· 
point average or 2.3. Reservation require . 
Experience in teaching in the primary grades. 
467D.STUDENT TEACHING IN THE 
INTERMEDIATE GRADES. 
(0-24) Cr. 8. F. W .8. 
Prerequisite: 375, 445, 446, cumulative grade-
point average or 2.3. Reservation required. 
Experience in teaching in the intermediate 
grades. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5. 
Prerequisite: Junior classlficatlon, permission or 
head of department. 
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ENGINEERING 
David R. Boylan, Ph.D., Dean of Engineering 
Paul E. Morgan, M.S., Associate Dean 
Burton J. Gleason, Assistant to the Dean 
Professors: Lawrence R. Hillyard, M.S.; George R. Town, D.Engr. 
Associate Professor: Milton L. R~gness, M.S. 
Assistant Professor: Herbert A. Harmison, M.S. 
Undergraduate Study 
For undergraduate curricula offered in the several departments of engineering leading to 
the degree Bachelor of Science, see College of Engineering, Curricula. 
The orientation courses Usted are required of all freshman engineering students in order to 
provide Information that wll1 help the student in hls work in the College of Engineering and 
will also help hlm in deciding which curriculum he will follow after the first year. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
114, 115. ORIENTATION. 
(1-0) Cr. R. 114: F; 115: W. 
114: Nature of professional work in engineering. 
Methods of testing individual's aptitudes for 
engineering profession. 115: Nature of various 
branches or engineering and some fundamental 
considerations in selecting a career. 
190. SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Engineering classification. 
Experimental courses or honors seminars per-
taining to topics common to more than one 
engineering curriculum. 
200, 300, 400. COOPERATIVE WORK. 
Credit: Required ol all cooperative students in 
engineering. 
Prerequisite: Permission of department head. 
200: Work periods for students with sophomore 
standing in a regularly established cooperative 
work-study program in any engineering curricu-
lum. 300: Work periods for juniors. 400: Work 
periods for seniors. Students must register for 
these courses prior to commencing each work 
period. 
431A, 4318. HISTORY OF ENGINEERING. 
(Hist. 431A, 4318) (3-0) Cr. 3 each. 431A: 
P.W; 4318: W.S. 
Prerequisite: Junior classification. 
431A: The process of innovation. Origins of 
early Inventions. Technical development ln the 
East and the West. Engineering in Mediterranean 
clvUlzatlons. Technical advances through the 
Renaissance. 431B: Emergence of modern engi-
neering after 1700. Influences ohcience, society, 
and resources upon technological development. 
Rise of professionalism; place of engineer in 
today's culture. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
516. HISTORY OF TECHNOLOGY IN THE 
UNITED STATES. 
(HlaL 616) (3-0) Cr. 3. S. 
Prerequtalte: 4318. 
Transfer of technology and science from Europe; 
U.S. Innovations; the American system of manu-
facture and mass production; heavy Industry; 
scientific management. 
661. TECHNOLOGY IN DEVELOPING 
COUNTRIES. 
(HisL 661) (3~) Cr. 3. F. 
Prerequisite: 431 B. 
Historical review of technological development 
or developing countries, with emphasis upon 
United Kingdom, U.S., and Japan; factors af-
fecting rate of development; analysis and com-
parison or current technological status or se-
lected cultures ln America, Africa, and Asia. 
590. SPECIAL TOPICS IN THE HISTORY 
OF TECHNOLOGY. 
Cr. 2 to 5. 
Prerequisite: Nine credits In history of tech-
nology. 
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ENGINEERING GRAPHICS 
C. Gordon Sanders, M.A., Professor, Chairman of Department 
Professors: Maurice W. Almfeldt, B.S.; James S. Rising, M.S. 
Associate Professors: Carl A. Arnbal, M.S.; Joe V. Crawford, M.S.; Paul S. DeJong, M.E.; Milton 
L. Rogness, M.S. 
Assistant Professors: Robert 0. Butler, B.S.; Wayne C. Dowling, M.S.; Arvid R. Elde, M.S.; 
WUllam A. Ellingson, M.S.; Gary A. Granneman, B.S.; Glenn B. McConnell, B.S.; Cletus R. 
Mercier, B.S.; Carl J. Sayre, M.S. 
Instructor: Kerry G. Geringer, B.S. 
Undergraduate Study 
Engineering graphics is a visual method of expressing ideas by means of views, graphs, 
and diagrams for the purpose of gaining, interpreting, and communicating technical knowl-
edge. 
Engineers often use graphical procedures to translate mathematical solutions into a pic-
ture form that may be more understandable and more logically followed and checked than the 
mathematical form. Designers use graphics as a memory-fixing device while ideas are being 
considered and refined-as a visual retention of alternate solutions for comparative analysis. 
As a means of communication, graphics provides visual descriptions of objects or relationships 
that are compact, precise, and readlly interpreted. 
Proper training in graphics develops an individual's ability to visualize and comprehend 
the nature of systems and things, to think rationally and imaginatively and to communicate 
ideas and technical information effectively. The engineering graphics courses provide frequent 
opportunities to express creative talents and give the student important background training 
in preparation for various other disciplines. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
161. FOUNDATIONS OF ENGINEERING 
GRAPHICS. (2-4) Cr. 3. F.W.S. 
Graphical Dellneation including use or equip· 
ment, methods, and procedures. Freehand 
sketching in all areas. Orthographic projection 
or (>Oints, lines, planes, and sollds. Pictorial 
projection including axonometrlc, obllque, and 
r.erspective. Conventional graphical practices ncluding sections, standards, and baslc dimen· 
sioning. 
162. FOUNDATION FOR ENGINEERING 
DESIGN. . 
(2-4) Cr. 3. W.S. 
Prerequl•lte: 161. 
Elements ln the design process Including runda· 
mental steps of procedure and the essence or 
creativity. Application of the design process 
through an open-end project. Preliminary ex· 
posure to computer-aided design. Graphical 
topics related to the design process. 
235. ADVANCED GRAPHICAL PROBLEMS. 
(0-3 to 15) Cr. 1 to 5. S. 
Prerequisite: 162, permission of department 
head. 
Advanced graphical theory and application In 
the several llelas of engineering. Choices include 
patent drawings; advanced detalllng; layout and 
assembly drawing; gears, cams, linkages. Map 
proJections, contours, ratio charts. Production 
illustration. Advanced work in graphical differ-
entiation, graphlcalintegratlon, graphical deriva-
tion of emplrlcal equations, alignment charts and 
nomograph&. 
341. ARCHITECTURAL GRAPHICS I. 
(2-4) Cr. 3. F. 
Lettering, sketching, and instrument drawing. 
Theory Of projection, orthographic and pictorial. 
Geometry of points, lines, and planes. ProJec-
tion of sollds for visualization and communica-
tion. Sections and conventional practices. 
342. ARCHITECTURAL GRAPHICS II. 
(2-4) Cr. 3. W. 
Prerequisite: 341. 
Spatial geometry involving angles, piercing 
points, and clearances. Rotation. Study of plane, 
single curved, double curved, and warped sur-
faces. Intersections of surfaces. Shadows and 
shade lines. 
343. ARCHITECTURAL GRAPHICS III. 
(2-4) Cr. 3. S. 
Prerequisite: 342. 
Perspective drawing, shades and shadows. Ap-
plications to architectural presentation tech· 
nlques and methods. 
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ENGINEERING JOURNALISM 
Administered by the Department of Industrial Engineering in cooperation with the De-
partment of Journalism and Mass Communication. 
A program in engineering journalism has been designed in the engineering operations 
curriculum for students who desire a knowledge of the fundamentals of management, engi-
neering, science, communications, and human behavior, and who do not wish to pursue the 
more specialized engineering curricula. Graduates of this program should find interesting op-
portunities in a number of administrative areas in industry such as technical information, 
industrial communications, public relations, engineering sales, procurement, and production. 
The program is administered in the Department of Industrial Engineering and leads to 
the degree Bachelor of Science with major in engineering operations. Additional information con-
cerning the journalism courses and requirements may be obtained from the head of the De-
partment of Journalism. 
Required courses in the engineering journalism program include all the required courses 
in the engineering operations curriculum except as noted below. 
The following number of credits in journalism must be included for the engineering jour-
nalism program: 
101. Introduction to Mass Commun1catlon ..... .. ......... .. 
201, 202, 203. Bas1c Reportmg, Wntmg, Ed1tmg 
At least four 300·1evel courses . . . . . . . . 
At least three 400·1evel courses ... . ... ....... . 
Total 
2 cred1ts 
11 cred1ts 
12·14 cred1ts mm1mum 
9 cred1ts mm1mum 
34 cred1ts mm1mum 
A 400-level journalism course, preferably 430, may be substituted for I.Ad. 365A, and 
a 300-level course, preferably 360, for Engl. 414. Two courses selected from 425, 431, 440, 
462, and 464 may be taken as socio-humanistic electives, and four other 300- and 400-level 
courses as management--business electives. In addition, the professional work requirement 
must be fulfilled. It consists of three months full-time experience or equivalent in professional 
mass communication work. ( T.Jl. 490J -6 Cr.). 
The minimum number of credits required for graduation in the engineering journalism 
program is 190, plus the professional work requirement. 
ENGINEERING MECHANICS 
Harry J. Weiss, D.Sc., Head of Department 
Professors: Arthur W. Davis, Ph.D.; Herbert J. Gilkey, Sc.D.; Gundo A. Nariboli, Ph.D.; William 
F. Riley, M.S.; Donald F. Young, Ph.D. 
Associate Professors: Frederick M. Graham, Ph.D.; Kenneth G. McConnell, Ph.D.; Jack S. 
Petersen, M.S.; Aldor C. Peterson, M.S.; Thomas R. Rogge, Ph.D.; Donald P. Smith, M.S.; 
C'hang-Tsan Sun, Ph.D.; Yu-Min Tsai, Ph.D. 
Asststant Professors: Lee A. Bertram, Ph.D.; Frank H. Brittain, Ph.D.; Lester W. Schmerr, 
Ph.D.; Frank Y. Tsal, Ph.D.; Jack L. Wood, Ph.D. 
Undergraduate Study 
The courses in mechanics are intermediate between those in physics and mathematics 
and the professional and design courses of the several engineering curricula. In the work of 
this department the student is expected to acquire an understanding of the principles under-
lying the technique of analysis and a knowledge of those properties of materials which in-
fluence the manner and extent of their use for engineering purposes. He is expected to gain 
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some insight into the background of purchase and design specifications. Physical properties 
of engineering materials are studied in the classroom and are evaluated in the laboratory. 
General laws, such as those of Newton, are given mathematical expression and are made 
suitable for use in the solution of specific problems in machine and structural design and in 
the flow and measurement of fluids. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Engineering, 
and Doctor of Philosophy with major in engineering mechanics, and minor work to students 
taking major work in other departments. The Master of Engineering degree is primarily a ter-
minal master's degree, without thesis. There is no foreign language -requirement for either 
master's degree or the Doctor of Philosophy degree. 
The normal prerequisite to major graduate work is the completion of a curriculum sub-
stantially equivalent to that required of undergraduate students in engineering at this uni-
versity. However, because of the diversity of interests in graduate work in engineering me-
chanics, it is possible for a student to qualify for graduate study even though his under-
graduate or prior graduate training has been in a discipline other than engineering, e.g., 
physics or mathematics. 1 
Courses open to graduate students for minor graduate credit only: 324, 325, 326, 327, 
337,345,346,354,378,420,444,490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
274. STATICS OF ENGINEERING. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Math. 112, credit or classlficatlon 
in Phys. 221. 
\'ector and scalar treatment of loplanur untl 
noncoplanur force systems. Hesultants, equilib· 
rium, friction, centroids, moments and protlul ts 
of inertia of areas, Mohr's circle. Credit utnnot 
be received for both 274 and 275. 
275. SCALAR STATICS. 
(3-0) Cr. 3. F.W. 
Prerequisite: Phys. 111, Math. 162. 
Scalar treatment of cuplanar and noncoplanar 
force systems. Resultants, equilibrium, friction, 
centroids, moments anti products of inertia of 
areas, !\lohr's circle. Credit cannot be received 
for both 274 and 275. This course is not accept· 
able us u prerequisite for 345 
324. STRENGTH OF MATERIALS. 
(5-0) Cr. 5. F.S. 
Prerequisite: 27 4 or 27 5. 
Plane stress, plane strain, stress-strain relation· 
ships, and elements of material behavior. Ele· 
ments of stress and deformation analysis applied 
to members subject to centric, torsional, flexural, 
and combined loadings. Elementary considera-
tions of theories of failure, buckling, repeated 
and impact loads. Credit cannot be received 
for both 324 and 325. 
325. MECHANICS OF MATERIALS I. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 27 4 or 27 5. 
Plane stress, plane strain, stress-strain relation· 
ships, and elements of material behavior. Ele· 
ments of stress and deformation analysis af.plled 
to members subjected to centric, flexura , and 
torsional loads. Credit cannot be received for 
both 324 and 325. 
326. MECHANICS OF MATERIALS II. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 325. 
Continuation of 325. Advanced topics on stress 
and deformation analysis of members subjected 
to torsional, flexural, and combined loading. 
Elementary consideratlonK or theorieK of fuilurl', 
buckling, repeated and impact loads. 
•321. MATERIALS LABORATORY. 
(0-3) Cr. 1. F.W.S.SSI. 
Prerequisite: Credit or classification In 324 or 
credit In 325. 
Experimental determination of mechanical prop-
erties of selected engineering materials. Expcri· 
mental verl.ficatlon of assumptions made in 324. 
l'se of 11train meaKuring deviceK. Preparation of 
report!!. 
•337, MATERIALS LABORATORY. 
(0-6) Cr. 2. F.W. 
Prerequisite: Credit or classification In 354; credit 
in 325 or credit or classification In 324. 
Similar to 327 with additional topics, and added 
empha11is on concrete. One-day Inspection trip. 
345. PARTICLE DYNAMICS. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 274, Math. 213. 
\'ector and scalar treatment or coplanar and 
noncoplaner kinematics. Force-mass-acceler-
ation, work-energy, and impulse-momentum 
methods applied to the motion or partlclcK and 
systems of particles. 
346. RIGID BODY DYNAMICS. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 345, Math. 321. 
\'ector and scalar treatment of coplanar and 
noncoplanar kinematics. Force-mass-acceler-
ation, work-energy, and impulse-momentum 
methods applied to rigid body plane motion, 
motion about a point, and general space mo-
tion. 
354. ENGINEERING MATERIALS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Credit or classification in 324 or 
325. 
Properties, uses, and manufacture of metals, 
Umber, stone, clay products, cements, concrete, 
and other engineering materials. 
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378. MECHANICS OF FLUIDS. 
(3-2) Cr. 4. F.W.S.SSI. 
Prerequisite: 345. 
Properties of fluids. Fluid statics. Kinematics 
and kinetics of one-dimensional flow Impulse-
momentum, dimensional analysis, flow In pipes 
and channels, engineering applications. Selected 
laboratory experiments. 
420. INTRODUCTION TO MECHANICS. 
(4-0) Cr. 4. F. 
Prerequisite: Phys. 111 or 221; Math. 213. 
Selected topics In applied mechanics, including 
statics and dynamics of rigid bodies, concepts 
of stress and deformation, equations of motion 
for continuous media, dynamics of perfect fluids, 
elastic behavior of solids, and viscous flow. May 
be elected by engineering students desiring a 
general review of mechanics. However, E. M. 
420 Is not available for credit toward gradua-
tion for students who have completed E.M 325 
or E.M. 378 or their equivalent. 
444. MECHANICAL VIBRATIONS. 
(3-0) Cr. 3. F.W. 
Prerequisite: 324 or 325; 346. 
Elementary vibration analysis, single and mul-
tiple degrees of freedom, energy methods, free 
and forced vibrations, viscous damping, trans-
missiblllty, influence coefficients, lateral vibra-
tions of beams. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Permission of instructor. 
H. Honors. 
• A student who is not present for the first labora-
tory meeting of his own section may qualify for con-
tinuation in the course only by attending the first 
laboratory meeting of some other section of either 
of these two courses. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
504,505,506. ANALYTICAL METHODS IN 
MECHANICS. 
(3-0) Cr. 3 each. 504: F.SSI: 505: W.SSII: 
506: s. 
Prerequisite: Math. 411. 
Applications of the equations of heat conduction, 
potential theory, and wave propagation to prob-
lems In mechanics. ~tethods of solution. 
514. ADVANCED MECHANICS OF MATERIALS. 
(3-0) Cr. 3. F.SSI. 
Prerequisite: 324 or 326. 
Theory of stress and strain, stress-strain rela-
tionships. Limitations of flexure and torsion for-
mulas, unsymmetrical bending, curved beams, 
cross shear, shear center. Torsion of thin-walled 
and noncircular sections. Theories of failure, 
membrane stresses in shells, thick-walled cylin· 
ders. 
515. ELASTIC STABILITY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 514 or credit or classtncation in 
594. 
Stability of columns, beam-columns, and panels 
Assumptions and limitations. Lateral buckling 
of beams. Torsion of thin-walled members. 
517. EXPERIMENTAL STRESS ANALYSIS. 
(3-2) Cr. 4. W. 
Prerequisite: 324 or 326. 
Fundamental concepts of strain measurement, 
properties of Stresscoat and its application, wire, 
foil and semi-conductor strain gages, strain gage 
circuits and recording instruments, rosette anal-
ysis, analogies, introduction to photoelastlcity 
and moire methods. 
518. PHOTOELASTICITY AND MOIRE METHODS. 
(3-2) Cr. 4. Alt. S, offered 1972. 
Prerequisite: 324 or 326. 
Two· and three-dimensional photoelastlclty, com-
pensation techniques, principal stress separation 
using shear difference, oblique Incidence and 
other methods, birefringent coatings, scattered 
light, design of models, moire methods and their 
application. 
519. EXPERIMENTAL METHODS OF MOTION 
MEASUREMENT. 
(2-2) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 517, 544. 
Description, speclflcations, limitations, and appli-
cations of mechanical, electrical, and optical 
transducers used In motion measurements ap-
plied to steady state, transient, and shock mo-
tions. Calibration, signal conditioning, and trans-
ducer systems used to obtain reliable and 
reproducible experimental data. Seismic and 
absolute references for motion measurement. 
544. MECHANICAL VIBRATIONS. 
(3-2) Cr. 4. F.SSI. 
Prerequisite: 325, 346. 
Elements of lumped parameter linear systems, 
kinematics of vibrations, equations of motion 
for free and forced vibrations, energy methods, 
resonance, damping, multiple degrees of free-
dom, mechanical impedance, isolation and ab-
sorption of vibrations with impulsive and arbi-
trary exitation of linear systems, primary and 
residual shock spectra. Use of analog computers 
in analysis of vibration problems. 
545. ADVANCED VIBRATION ANALYSIS. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 544, Math. 322. 
:'\:onlinear vibrations, phase plane and approxi-
mate solutions. Multiple degrees of freedom, 
inertia and stiffness matrices, numerical meth-
ods. \'ibration of continuous systems, limitations, 
and comparison of lumped approximations of 
continuous systems. 
546. INTRODUCTION TO RANDOM 
VIBRATIONS. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisites: 544. 
Characteristics of random vibrations; random 
processes, probability distributions, spectral den-
sity and its significance, the normal or Gaussian 
random process. Transmission of random vibra-
tion, response of simple single and two-degree-
of-freedom systems to stationary random exci-
tation, failure due to random excitation. 
548, 549, 550. ADVANCED ENGINEERING 
DYNAMICS. 
(3-0) Cr. 3 each. Alt. Yr, offered 1972-73. 
Prerequisite: 345, Math 321. 
Dynamics of particles and rigid bodies applied 
to advanced engineering problems. Generalized 
coordinates. Hamilton's Principle, Lagrangian 
equations of motion, Hamilton..J acobi equations, 
canonical transformations. Orbital motion. Sta-
bility of oscillatory motion. Nonlinear systems. 
555. LINEAR WAVE PROPAGATION. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 506. 
Surfaces of discontinuity, wave-fronts, charac-
teristics, retarded potentials; reflection and re-
fraction; anisotropy; dispersion and damping; 
phase velocity and group velocity; asymptotic 
methods. 
566. ELASTIC PLATES. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisites: 514 or 593. 
Analysis of thin plates. Problems in the bending 
and buckling of thin plates. 
568. PLASTICITY I. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 514 or 594. 
Mechanical properties of materials beyond the 
elastic range. Yield criteria; \'on !\Uses and 
Prandtl-Ruess stress-strain relations. Elastic-
plastic analysis of simple structures. Plane strain 
and methods of characteristics. 
569. INTRODUCTION TO LINEAR 
VISCOELASTICITY. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 594. 
Definition of linear viscoelastic material; simple 
mechanical models; generalized models, differen-
tial and Integral constitutive laws Boundary 
value problems, transform methods, correspon-
dence principle, variational techniques. 
571, 572, 573. ADVANCED FLUID MECHANICS. 
(M.E. 571, 572, 573) 571: (3-2) Cr. 4. F; 572: 
(3-0) Cr. 3. W; 573: (3-0) Cr. 3. S. 
Engineering Mechanics 365 
Prerequisite: 571: 378 or M.E. 424; 572: 571: 
573:571. 
571: Fundamental relationships ofOuld dynamics; 
real and Ideal fluids; laminar and turbulent 
Dow; flow In closed conduits and open channels; 
boundary layer theory; compressible Dow, en-
gineering applications. 572: Two- and three-
dimensional potential Dow problems; application 
or complex variables to two-dimensional fluid 
Dow; conformal mapping; flow around solid bod-
Ies; free streamline theory. Applications to engi-
neering problems. 573: Exact and approximate 
solutions to Navier-Stokes equations for one-
and two-dimensional laminar flow problems, both 
steady and unsteady flows; exact and approxi-
mate solutions to one- and two-dimensional 
boundary layers; Introduction to turbulent bound-
ary layers. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each time taken. 
593,594,595. THEORY OF ELASTICITY. 
(3.0) Cr. 3 each. 593: Alt. F: 594: Alt. W: 595: 
Alt.S, offered 1972. 
Prerequisite: 593: 324 or 325; 594: 593; 595: 
594, credit or classification In Math. 411. 
Fundamental relations of elnstlclty; uniform and 
nonuniform states of stress; Airy's function; 
application to engineering problems. 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. 
620. 
630. 
631. 
635. 
636. 
ADVANCED TOPICS IN ANALYTICAL 
METHODS IN MECHANICS. 
(3-0) Cr. 3. Alt. F. offered 1972. 
Differential geometry of curves and surfaces; 
perturbation methods in solid and fluid mech-
anics; self-similar solutions; variational meth-
ods, Kantorovich's method, applied aspects of 
functional analysis. 
SEMINAR. 
(1-0) Cr. I. 
CONTINUUM MECHANICS I. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: Math. 322. 
Cartesian tensors; the second order tensor, prin-
cipal values and Cayley-Hamilton theorem; Iso-
tropic tensors, tensor fields, and orthogonal 
curvilinear coordinates; the stress tensor, simple 
kinematics, and conservation laws leading to 
constitutive laws for elasticity and fluid mech-
anics. 
CONTINUUM MECHANICS II. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 630. 
General tensors; curvilinear coordinate systems; 
kinematics, nonlinear elasticity, non-Newtonian 
fluids; objectivity, representation theorems, In-
troduction to hypoelastlc and viscoelastic ma-
terials. 
RHEOLOGY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 631. 
Finite deformations; large strains, Green's right 
and left strain tensors. Elastic and hyperelastlc 
materials, strain energy function, applications. 
1 nverse methods of solution. Small strains super-
imposed on large initial strains. Introduction 
to hypoelasticity, finite viscoelasticity, and elas-
tic fluids. 
ADVANCED TOPICS IN RHEOLOGY. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 635. 
Resume of group-invariant formulation, simple 
materials, polar materials, directors, and ma-
terials with memory. Thermodynamics. Further 
study of special topics of current Interest. 
650. FLUID MECHANICS SEMINAR. 
(M.E. 650, Aer.E. 650) 
(1.() to 3.0) Cr. 1 to 3 each Ume taken. 
Prerequisite: Permission of Instructor. 
Special topics of current research Interest to 
students and staff of departments concerned. 
651, 652, 653. ADVANCED THEORETICAL 
ASPECTS OF FLUID MECHANICS. 
(3-0) Cr. 3 each. Alt. Yr, offered 1972-73. 
Prerequisite: 651: 571; 652: 573; 653: 573. 
651: C ompresslble flow: General considerations, 
theory of characteristics, shocks, detonation and 
deflagration waves, shock structure, similar solu-
tions. 652: Viscous flow: Asymptotic methods 
In low and high Reynolds number flows, linear 
and nonlinear stabUlty. 653: Turbulence: Iso-
tropic turbulence, shear flows, jets and wakes, 
other recent theories. 
655. NONLINEAR WAVE PROPAGATION. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 555. 
Geometry or moving surfaces: Hadamard's lem-
ma, compatibility conditions; simple waves; ray· 
theory; growth of waves of finite amplitude In 
continua; nonlinear dispersion. 
661. ADVANCED TOPICS IN ELASTICITY. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 595. 
Complex mapping techniques, three-dimensional 
problems, variational and energy principles, cur-
rent literature. 
666. INTRODUCTION TO ELASTIC SHELL 
THEORY. 
(3-0) Cr. 3. AILS, ofl'ered 1972. 
Prerequisite: 566. 
Elementary differential geometry of surfaces. 
Deformation of thin shells. 
668. PLASTICITY II. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 568. 
Elastic-plastic torsion of cylindrical or prismatic 
bars, combined stresses. Lower bound and upper 
bound theorems of limit analysis. Extremum 
principles of Von Mlses and Prandtl-Ruess. Dis-
cussion of current literature. 
699. RESEARCH. 
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ENGINEERING SC-IENCE 
Glenn Murphy, Ph.D., Head of Nuclear Engineering 
Associate Professor: Paul W. Barcus, Ph. D. 
Assistant Professors: Vishvanath D. Chitnis, Ph.D.; Raymond T. Greer, Ph.D.; William D. Leech, 
Ph.D.; Michael R. Ringham, Ph.D. 
Undergraduate Study 
For undergraduate curriculum in engineering science leading to the degree Bachelor of 
Science, see College of Engineering, Curricula. 
The curriculum in engineering science is designed particularly for those students who 
wish to receive comprehensive training in the fundamental principles and concepts of engi-
neering rather than specialize in one particular field. The core of the program, which is based 
on a background in chemistry, mathematics, and physics, consists of mechanics of solids, me-
chanics of fluids, nature and properties of materials, electrical theory, thermodynamics, and 
rate processes. A sequence in analysis and design in the senior year serves to integrate 
the entire program in engineering science. 
The curriculum is well adapted as a base for those students intending to pursue a grad-
uate program in one of the engineering sciences or in nuclear engineering, or who wish to 
enter the research, development, or design areas of engineering. 
The curriculum in engineering science is administered in the Department of Nuclear En-
gineering. 
Graduate Study 
Minor work is available to students taking major work in other departments. 
Open to graduate students for minor graduate credit only: 351, 352, 353, 481, 482, 483, 
484, 490, 491. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
I 00. TECHNICAL LECTURE. 
(1-0) Cr. R; S. 
211, 212. ENERGY SOURCES AND UTILIZATION. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 211: Math. 112, Phys. 222; 212: 
211. 
Sources of energy, methods of utlllzatlon and 
transformation. 
351. ENGINEERING MATERIALS. 
(3-2) Cr. 4. W. 
Prerequisite: Credit or classification In E.M. 
325. 
Resistance of materials to failure, definitions 
and evaluation of properties, relationship to 
design. Effects of environment on properties. 
Laboratory determinations. 
352. ENGINEERING MATERIALS. 
(3-2) Cr. 4. S. 
Prerequisite: 351 or E.M. 354. 
Structure of materials, and influence of struc-
ture upon properties. Properties of single crys-
tals. Interatomic forces, energy considerations. 
353. ENGINEERING MATERIALS. 
(3-2) Cr. 4. F. 
Prerequisite: 352. 
Thermal and electrical characteristics, poly-crys-
talllne systems, aggregates of domains. Engi-
neering applications. 
401, 402, 403. SEMINAR. 
(1-0) Cr. R; F.W.S. 
Prerequisite: Senior classification. 
481,482,483. ENGINEERING ANALYSIS. 
(3-2) Cr. 4 each. F.W.S. 
Prerequisite: Chern. 321, E.M. 325, 345. 
Application of the engineering sciences to the 
analysis of components and systems. 
484. PRINCIPLES OF SIMILITUDE. 
(3-2) Cr. 4. F. 
Prerequisite: E.M. 325. 
Di~ensional analysis. Principles governing the 
des1gn and operation of models for the solution 
of engineering problems. Analogies. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 5. 
Prerequisite: Permission of department head. 
Investigation of an approved problem commen-
surate with the training, interest and ability of 
the student. 
H. Honors. 
491. ENGINEERING DESIGN. 
(1-6) Cr. 4. S. 
Prerequisite: Credit or classification In 483. 
Design problems in engineering science. 
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ENGLISH 
Albert L. Walker, Ph.D., Chairman of Department 
Professors: Donald R. Benson, Ph.D.; David K. Bruner, Ph.D.; Leonard Feinberg, Ph.D.; Richard 
L. Herrnstadt, Ph.D.; Pearl Hogrefe, Ph.D.; Keith G. Huntress, Ph.D.; W. Paul Jones, Ph.D.; 
Will C. Jumper, Ph.D.; Millard R. Kratochvil, M.A.; C. Buell Lipa, Ph.D.; James A. Lowrie, 
Ph.D.; E. Duncan Mallam, Ph.D.; R. Dale McCay, Ph.D.; Robert B. Orlovich, Ph.D.; Raymond 
C. Palmer, Ph.D.; Norris W. Yates, Ph.D. 
Associate Professors: Phillips G. Davies, Ph.D.; Elizabeth G. Fuller, A.M.; Richard C. Gustafson, 
Ph.D.; Frank E. Haggard, Ph.D.; Quentin G. Johnson, Ph.D.; Hazel E. Llpa, M.A.; John F. 
Speer, Ph.D.; Richard J. Zbaracki, Ph.D. 
Assistant Professors: Robert R. Bataille, Ph.D.; Julie A. Brau~ Ph.D.; David E. Cummings, 
Ph.D.; Rosemary R. Davies, M.A.; Lilian 0. Feinberg, M.S.; Aubrey E. Galyon, Ph.D.; Karl E. 
Gwiasda, Ph.D.; Mary E. Kirkham, M.A.; Rachel M. Lowrie, M.A.; Barbara F. Matthies, M.A.; 
John R. McCully, M.A.; Theodore D. Nostwich, Ph.D. 
Instructors: Maryanne Barry, M.A.; James D. Beatty, M.A.; Beverly A. Benson, M.A.; Dalnis 
Bisenieks, M.A.; Robert S. Boston, B.S.; Elizabeth E. Buckels, M.S.; Raymond L. Canton, M.A.; 
Mary Ann Coxson, M.A.; Joyce R. Cummings, M.A.; Mary Ann Curran, M.A.; Cynthia A. 
Davenport, M.A.; Carol S. David, M.S.; Zane B. Dickinson, B.S.; Donald W. Dunlop, A.B.; Mary 
Helen Dunlop, M.A.; Claudia F. Edwards, B.S.; Carolyn G. Errington, L.L.B.; Linda R. Galyon, 
M.A.; Phyllis J. Glass, B.S.; Dorothy Lee Hadley, M.S.; Patricia B. Hendricks, M.S.; Clayton G. 
Holloway, M.S.; Robert E. Hoover, M.A.; Keith H. Houlson, M.A.; Ronnetta B. Kahn, M.A.; 
Kathleen P. Karbowski, M.A.; George J. Lopos, M.A.; Frances M. Pedtke, M.A.; Russell 0. 
Peterson, M.A.; Dale H. Ross, M.A.; Russell K. Rutter, M.A.; Norman D. Smith, M.A.; Charles 
H. Sohn, M.A.; Tija Spltsberg, M.A.; Mary E. Spraggins, M.A.; Faye P. Whitaker, M.A.; Mary 
Catherine Wienand, M.A.; Richard R. Wright, M.A.; Pearl T. Zinober, M.A. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in English, leading 
to the degree Bachelor of Arts or Bachelor of Science, see Sciences and Humanities, Cur-
riculum. 
Programs leading to the two degrees for majors in English are flexible, and will vary 
in accordance with the professional and educational objectives of the student. Students can pre-
pare to teach English in the secondary schools. For the University statement of requirements 
for teacher certification, see College of Education. Students can prepare for graduate study and 
eventual teaching in a college or university. They can also prepare for positions in technical 
writing; advertising, sales, and public relations; personnel; and other phases of business. Stu-
dents can also pursue premedical, prelegal, or pretheological studies. 
Basic instruction in the department is designed to establish proficiency in communication 
and comprehension necessary for successful college work and requisite to the demands of later 
personal, professional, and civic life. English 104 and 105 (or 131 and 132) are required of 
all undergraduates. English 201 is prerequisite for most other courses in literature. Advanced 
instruction in composition, language, and literature is designed to maintain and increase pro-
ficiency and knowledge in these areas. 
The department conducts a writing clinic for sophomores, juniors, seniors, and graduate 
students who wish to improve their written English. The department also conducts a laboratory 
in developmental reading to meet the needs of students who wish to increase their proficiency 
beyond the average level (See English 200.) 
A major in English is expected to include the following courses: 363A, 364A, 37 4A, 37 5A, 
376A, 464A. In addition, one from each of the following groups: 419 or 420; 330, 367, 384A, 
384B, or 388; 354A, 354B, or 366; 204, 304A, 304B, 306A, 306B, 315, or 414. Two college 
years, or equivalent, of a single foreign language are required. These listings should not be 
regarded as complete outlines or necessary or desirable courses. Students will plan their com-
plete programs according to individual need~ with the help of their advisers. 
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Graduate Study 
The department offers work for the degree Master of Arts with major in English and minor 
work for students majoring in other departments. The master's degree ordinarily requires a 
thesis (6 credits); only in rare instances are nonthesis programs approved. Credits must in-
clude 530; 511 or 512; and usually 503. A reading knowledge of one foreign language is re-
quired, to be demonstrated by test or by course work at an advanced undergraduate level. 
Near the end of the program, candidates will be examined, in writing, on a number of literary 
works they have selected from a reading list and read independently. 
Prerequisite to major graduate work is the completion of study substantially equivalent to 
the undergraduate major program in English at this institution. 
Programs are designed to prepare students for: ( 1) further graduate study in language 
and literature, (2) teaching at the secondary, junior college, or beginning university level, 
( 3) imaginative writing, scientific and technical writing, and editing. 
In addition to the usual areas of study in literature and language, these special emphases 
are provided: ( 1) rhetorical, linguistic, and semantic analysis of factual and imaginative writing 
and of literary criticism; (2) scientific and technical writing; (3) study of the relations between 
science and imaginative literature and criticism. 
Open to graduate students for minor graduate credit only: 363B, 364B, 37 4B, 37 5B, 376B, 
392A, 392B, 414, 419,420, 450, 464B, 476,477, 495. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
lOA, 108, lOC. ENGLISH FOR FOREIGN 
STUDENTS. 
lOA: (8-2); 108: (4-1 ); IOC: (3-0). 
lOA: F.S; 108: F.W; IOC: W.S. 
Prerequisite: Recommendation of English De-
partment. Placement In the various classes Is 
determined by examination. 
lOA: Level I English for foreign students. Em-
phasis on the spoken language with a general 
review of English grammar. Laboratory work 
in aural comprehension and pronunciation. lOB: 
Level 11 English for foreign students. Continued 
laboratory work In aural comprehension. More 
advanced grammar with some written -cwmposi-
tlon, development of reading facUlty, and speak-
Ing practice. 1 OC: Level II J F. ngllsh for foreign 
students. Advanced grammar, composition, and 
reading. For undergraduates: preparation for 
English 1 04·1 05. For graduates: satisfies re-
quirements in English for the Graduate College. 
104, 105. LANGUAGE IN COMPOSITION AND 
READING. 
(4-o) Cr. 4 each. F.W.S.SS. 
Prerequisite: 1 05: 104. 
The role of language in human thought. Appli· 
cations to reading and writing. Writing as com-
munication of developed judgment or observa-
tion. Readings in expository and imaginative 
literature. Emrhasis on reading and observation 
as sources o information, ideas, and values. 
131, 132. PRINCIPLES OF COMPOSITION. 
(3.0) 131: Cr. 5. F; 132: Cr. 5. W. 
Prerequisite: Selection of students solely by the 
Deparbnent of English on the basis of high 
school preparation and competence displayed 
In examinations. 
AppUcatlon of principles governing the use of 
language in writing and reading. A course de-
signed for especially advanced students as an 
alternate to 104, 105. Satisfies 104, 105 re-
quirement in all curricula. 
200. DEVELOPMENTAL READING. 
(0-2) Cr. 1 each tlme taken, maximum 3 credits. 
Satisfactory .fall basis only. F. W .S.SSI. 
Accej)table only for elective credit in Sciences 
and Humanities. Training in reading proficiency 
through improvement or comprehension and cul-
tivation of motor skUls and habits conducive to 
increased reading speed. Emphasis on vocabu-
lary development. 
201. INTRODUCTION TO LITERATURE. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Credit or classification In 105. 
Introduction to the functions of imaginative liter-
ature. Emphasis on comprehension of both older 
and more recent literary types. Literature in 
its relation to recurrent human problems; foun-
dations for more advanced study. 
204. INTERMEDIATE COMPOSITION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 105. 
Expository writing: practice in writing and crit-
icizing exposition. Concepts of grammar and 
rhetoric where pertinent to analysis of writing. 
205. PROPAGANDA ANALYSIS: 
REASONING AND WRITING. 
(3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 105. 
Study of the language in which current issues 
are presented to the public, especially language 
which may arouse feeling or confuse thought. 
Application of basic rules of thinking to issues 
studied; practice in informative and persuasive 
writing; reading and discussion. 
304A, 3048. ADVANCED COMPOSITION. 
(3-0) Cr. 3 each. F.W.S. 
Prerequisite: 105, junior or senior classlficatlon, 
permission of instructor. 
304A: Descriptive and narrative techniques; em-
phasis on characterization and the short story. 
Writing, reading, criticism. 3048: Personalized 
exposition; personal, social, or scientific material 
with individualized expression. 
306A, 3068. ADVANCED COMPOSITION. 
Cr. 3 each time taken, but not normally re-
peated. F.W.S. 
Prerequisite: 304A or 3048, permission of in-
structor. 
306A: Individual projects: stories, novels, poems. 
3068: Individual projects: essays, biography, 
autobiography. 
315. SCRIPT WRITING FOR TELEVISION, 
FILM, AND RADIO. 
{3-0) Cr. 3. W. 
Prerequisite: 304. 
Techniques of writing for television, fllm, and 
radio. Selected scripts used In broadcasts on 
WOI. 
330. MODERN LITERATURE. 
(3-0) Cr. 3. W.S.SSI. 
Prerequisite: 201. 
Reading, Interpretation, and evaluation ofprosc, 
fiction, drama, and poetry of representative 
American and British authors of the twentieth 
century. 
344. READINGS IN BIOGRAPHY. 
(3-0) Cr. 3. S. 
Prerequisite: 105. 
Selections from biography and autobiography 
of great creative workers ln science, engineer· 
ing, agriculture, the arts, government. Other 
eminent contributors to civilization. Special at· 
tention to lives of scientists and to procedures 
of science. Impact of great men upon their own 
and later times. 
354A, 3548. WORLD LITERATURE. 
(3-0) Cr. 3 each. 354A: W.S.SSI; 3548: S.SSII. 
Prerequisite: 201. 
354A: Ancient classics to Renaissance: (ireek 
and Roman literature; European literature of 
the middle ages; selections from Indian, Chinese, 
Arabian, and Persian literature. 354 B: Euro-
pean literature, Renaissance to 1900. Selected 
European literature from early Renaissance to 
modern times. 
356. OLD TESTAMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 105. 
Literature of Old Testament and apocrypha in-
cluding narrative, poetry, wisdom literature, and 
apocalyptic literature. 
363A, 3638. AMERICAN LITERATURE TO 1850. 
(3-0) Cr. 3 each. 363A: F.W.S.SSI; 3638: Alt. 
S, of'rered 1972. 
Prerequisite: 363A: 201; 3638: 363A. 
363A: Selected American masterpieces to 1850, 
their literary value and their significance as 
expressions of varying attitudes toward the in-
dividual and society. 363R: Literature of Colonial 
America. Significant American literary figures 
from 1600 to 1800. 
364A, 3648. AMERICAN LITERATURE, 1850-1900. 
(3-0) Cr. 3 each. 364A: F.W.S.SSII; 3648: Alt. 
F. of'rered 1972. 
Prerequisite: 364A: 201; 3648: 364A. 
364A: Selected American masterpieces, 1850-
1900, with attention to their literary value and 
their significance as expressions of varying at-
titudes toward the individual and society. 364B: 
Realism in American literature. Significant writ-
ers and works in the rise of American realism 
between the Civil War and World War I. 
365. AFRO-AMERICAN LITERATURE. 
(3-0) Cr. 3. W. 
Prerequisite: 201, or consent of department chair-
man. 
Literature by black Americans considered 
against the intellectual and social backgrounds 
of American life and letters. 
366. EUROPEAN DRAMA: THE GREEKS TO 
mSEN. 
(3-0) Cr. 3. W. 
Prerequisite: 201. 
Aeschylus to Ibsen, exclusive of British drama. 
367. EUROPEAN AND AMERICAN DRAMA 
SINCE IBSEN. 
(3-0) Cr. 3. S. 
Prerequisite: 201. 
Signlficant trends in drama from Ibsen through 
World War II. 
368. BRITISH DRAMA TO 1642 
EXCLUSIVE OF SHAKESPEARE. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 201. 
Medieval, Elizabethan, and Jacobean drama; 
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reading, discussion, and criticism of rcprcsen-
tutl\·e plays. 
374A, 3748. ENGLISH LITERATURE. 
(3-0) Cr. 3 each. 374A: F.W.SSI; 3748: Alt. 
W, offered 1973. 
Prerequisite: 374A: 201; 3748: 374A. 
374A: Selected British authors and works to 
1600. In traduction to curly period of fo~ ngllsh lit-
erature. 3748: Chaucer. Reading of The Can-
terbury Tales ln Middle English. 
375A, 3758. ENGLISH LITERATURE. 
(3-0) Cr. 3 each. 375A: W.SSII; 3758: Alt. W, 
offered 1972. 
Prerequisite: 37 5A: 20 1; 37 58: 37 5A. 
375A: Selected British authors, 1600-1800. 375B: 
Milton and hls contemporaries. Selected poetry 
and prose of Milton and hls contemporaries, 
with emphasis on the poetry of :\lllton, Marvell, 
and Dryden. 
376A, 3768. ENGLISH LITERATURE. (3-0) Cr. 3 each. 376A: F.S; 3768: Alt. S, ol· 
tered 1973. 
Prerequisite: 376A: 201; 3768: 376A. 
376A: Selected British authors, 1800-1900. In-
troduction to English literature of the Romantic 
and Victorian periods. 37GB: The Romantic Move-
ment, Blake, Burns, and minor precursors of ro-
manticism; Wordsworth, Coleridge, Scott, Byron, 
Shelley, Keats, Lamb, Hazlltt, DeQuincey. 
384A, 3848. MODERN FICTION. 
(3-0) Cr. 3 each. 384A: F.S.SSII~ 3848: S. 
Prerequisite: 201. 
384A: Modern American fiction. Materials, tech· 
niques, and philosophies of modern American 
fiction. Development of standards of evaluation. 
3848: Modern European fiction. Materials, tech-
niques, and philosophies of modern European 
fiction. Development of standards of evaluation. 
388. MODERN POETRY. 
(3-0) Cr. 3. F. 
Prerequisite: 201. 
Reading of representative work of significant 
American and British poets of the twentieth 
century; interpretation of the poems as thv 
communication of personal and social values. 
392A, 3928. THE ENGLISH NOVEL TO 1900. 
(3-0) Cr. 3 each. 392A: Alt. W, oft'ered 1973; 
3928: Alt. S, oft'ered 1973. 
Prerequisite: 201. 
392A: Development of the English novel to 
1832. 3928: The Victorian novel. 
404. BUSINESS COMMUNICATION. , 
(2-0) Cr. 2. F.W.S. 
Prerequisite: 105, junior classification. 
Principles which govern business communica-
tions. Problem approach to various types or 
letters. Current methods and media In business 
communication. 
414. WRITING OF REPORTS AND TECHNICAL 
PAPERS. 
(3.0) Cr. 3. F.W.S.SS. 
Prerequisite: 105; junior, senior, or graduate 
class lOcation. 
Technical, research, and business r~portwrltlng. 
Principles ol technical exposition. Writing of re-
ports preferabl~ on topics from the student's 
own dlsclpllne. (For advanced projects see EngL 
507.) 
419. MODERNGRAIIMAR. 
(3-0) Cr. 3. F.W.SSJ. 
Prerequisite: lOS. 
Modern grammar and llngulstlcs; methods ol 
grammatical analysis. 
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420. DEVELOPMENT OF THE ENGLISH 
LANGUAGE. 
(3-0) Cr. 3. S. 
Prerequisite: I 05, junior classification. . . 
Background and development of the 1-.n§sh 
language; its relationships with oth_cr l~nguag ·~ 
of the past and present, modern Jo.nghsh gra 
mar; contemporary de\ clopml.'nt~ in thl' Jan· 
guage. 
450. LITERARY CRITICISM. 
(3-0) Cr. 3. S. 
Prerequisite: 354A, 464A. 
The nature of criticism; ideas and attitudes of 
critics from early times to the present, relation-
ships between literature and psychology. l.it-
l!rary scholarship as wlated to criticism. Thl! 
book review as a critical form 
464A, 464B. SHAKESPEARE. 
(3-0) Cr. 3 each. 464A: F.S.; 464B: W. 
Prerequisite: 464A: 201: 464B: 464A. 
464A: lntroducllon to Shakespeare's dramatic 
art. Selected coml!dil!s, histories, and tragedies, 
with emphasis on the understanding of charac-
ter. 464B: Shakespeare'~> development as a dram-
atist. lntensivl.' study of selected plays, with 
l!mphasls on Shakespeare's development as a 
playwright; background of the period. introdul-
tion to Shakespl!arl!an scholarship. 
476. VICTORIAN POETRY. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 376A. 
Selected \'lctorlan poets with attention to later 
and transitional figures. Aspects of the Victorian 
age reflected In the poetry. 
477. VICTORIAN PROSE. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 376A. 
Selected Victorian prose. Aspects of the Vic-
torian age reflected In the prose. 
489. UNDERGRADUATE SEMINAR. 
(3-0) Cr. 1 to 3 each time taken, maximum of 
G credits. F. W.S. 
Prerequisite: Twelve credits in English beyond 
105. 
Intensive study of a selected topic in literature, 
criticism, or language. 
490. SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: Nine credits in English beyond I 05; 
junior classification, permission of department 
chairman. 
Designed to meet the needs of students who 
seek work in areas other than those in which 
courses are offered or who desire to integrate a 
study of literature or language with special prob-
lems in major fields. 
A. Literature. 
B. Language (history of the language, grammar 
and modern usage). 
(' Semantics. 
D. Criticism and theory of literature. 
H Honors. 
494. THE TEACHING OF ENGLISH. 
(3-0) Cr. 3. W.S. 
Prerequisite: Admission to teacher education 
program, Educ. 305, and 15 credits in English 
beyond Engl. 1 05. 
~1aterials and methods of English instruction in 
the secondary schools, grades 7 -12; specific prep-
aration for student teaching. 
495. TEACHING ENGLISH TO SPEAKERS OF 
OTHER LANGUAGES. 
(3-0) Cr. 3. W. 
Prerequisite: Junior classification. 
:\lethods and materials for teaching English as a 
second or foreign language, or as a standard 
dialect for the disadvantaged. Familiarity with 
linguistic terminology is useful, but not required 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
503. PROBLEMS IN WRITTEN COMMUNICATION. 
(3-0) Cr. 3. W.SSII. 
Prerequisite: Permission or Instructor. 
For secondary, junior college, or college teach-
ers. Current communication theory with appli-
cations. Evaluation of writing and definition of 
standards. Secondary and college writing pro-
grams. 
504. ADVANCED IMAGINATIVE WRITING. 
(3-0) Cr. 1 to 3 each time taken, maximum or 
9. F.W.S.SSII. 
Prerequisite: 304A or B, permission of Instructor 
one quarter before course begins. 
I ndlvldual projects. 
507. SCIENTIFIC AND TECHNICAL WRITING. 
Cr. 1 to 3 each time taken, maximum of 6. 
F.W.S.SSI. 
Prerequisite: Permission or instructor one quar-
ter before course begins. 
Technical language and style. Analysis and 
writing of sclentUlc prose, Including abstracts, 
manuals, proposals, and other technical papers. 
lndh:ldual projel'ts. Directed readings. 
511. INTRODUCTION TO GENERAL 
LINGUISTICS. 
(3-0) Cr. 3. W. Alt. SSI, offered 1973. 
Prerequisite: Permission or instructor. 
Principles or general linguistics; history of the 
development of modern linguistic science. 
512. PROBLEMS IN THE HISTORY OF THE 
ENGLISH LANGUAGE. 
(3-0) Cr. 3. S. Alt. SSI, offered 1972. 
Prerequisite: Permission of instructor. 
Historical linguistics; application to selected 
problems In the development of the English lan-
guage. 
522. THEORY OF LITERATURE. 
(3-0) Cr. 3. S. Alt. SSI, offered 1973. 
Prerequisite: Nine credits in literature beyond 
201. 
Application of critical principles to literary prob-
lems and controversies. Clarification of termi-
nology; examination of critical generalizations 
and assumptions. 
523. EXPERIMENTAL DRAMA. 
(3-0) Cr. 3. Alt. S, offered 1972. Alt. SSI, of-
fered 1973. 
Prerequisite: Nine credits in drama. 
Significant trends in British, American, and Con-
tinental drama since \\' orld \V ar I I. 
530. BIBLIOGRAPHY AND RESEARCH 
METHODS. 
(3-0) Cr. 3. F.SSI. 
Prerequisite: Eighteen credits In literature. 
Required of candidates for the master's degree 
532. MODERN SATIRE. 
(3-0) Cr. 3. Alt. S, offered 1973. Alt. SSII, of-
fered 1973. 
Prerequisite: Nine credits In American, British. 
or world literature. 
Satire since World War I. 
534. 
562. 
563. 
564. 
566. 
570. 
571. 
SCIENCE AND LITERARY IMAGINATION. 
(3-0) Cr. 3 each time taken, maximum of 9. 
Alt. F, offered 1971. 
Prerequisite: Nine credits in British or American 
Uterature. 
Imaginative literature and criticism from a se-
lected historical period, considered with reference 
to concurrent developments in science. Emphasis 
on literary world picture, metaphor, and lan-
guage theory. 
AMERICAN TRANSCENDENTALIST 
WRITERS. 
(3-0) Cr. 3. S. Alt. SSI, offered 1973. 
Prerequisite: Nine credits In American litera-
ture including 363A. 
Transcendentalism as a force in American lit-
erature, with main emphasis on philosophic ori-
gins, the American scene, and the writings of 
Emerson, Thoreau, and the minor transcenden-
talists. 
THE AMERICAN NOVEL. 
(3-0) Cr. 3 each time taken, maximum of 6. F. 
ssn. 
Prerequisite: Nine credits In American literature 
including 364A. 
Major developments in the American novel to 
1900. 
SIGNIFICANT AMERICAN NONFICTION. 
(3-0) Cr. 3. Alt. W. and SSI, offered 1972. 
Prerequisite: Nine credits In American Uterature 
Including 364A. 
Idealism, realism, and skepticism since the 
1840's, as reflected by essayists of distinction 
~.<:merson, Thoreau, Twain, WilliamJames, Henry 
Adams, \'eblen, Santayana, Bourne, !\fencken, 
E B. White, and others. 
MAJOR AMERICAN POETS. 
(3-0) Cr. 3 each time taken, maximum of 6. 
W. Alt. SSII, offered 1973. 
Prerequisite: Nine credits in American litera-
ture including 364A. 
Major American poets from Edward Taylor 
through Eliot and Frost, but with particular 
emphasis on such nineteenth century figures as 
Bryant, Emerson, Whitman, Dickinson, and 
l\l e I ville. 
ENGLISH POETRY OF THE SEVENTEENTH 
CENTURY. 
(3-0) Cr. 3. Alt. W. and SSII, offered 1973. 
Prerequisite: Nlne credits in EngUsh literature 
including 375A. 
Development of English poetry from Donne to 
Dryden. Concentration on a few selected authors, 
excluding !\tilton. 
THE AUGUSTANS. 
(3-0) Cr. 3 each time taken, maximum of 6. 
Alt. F, offered 1971, Alt. SSII, offered 1972. 
Prerequisite: Nine credits In Engllsh Uterature 
including 37 5A. 
Selectea neoclassic writers in verse and prose: 
Dryden, Addison, Pope, Johnson, and their 
circles. 
573. 
574. 
575. 
576. 
577. 
579. 
580. 
589. 
590. 
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ENGLISH LITERATURE OF THE 
RENAISSANCE (EXCLUDING DRAMA). 
(3-0) Cr. 3 Alt. F. offered 1972. Alt. SSJ, of-
(ered 1973. 
Prerequisite: Nine credits in English literature 
including 374A. 
Poetry and prose of the sixteenth and early 
seventeenth centuries. 
CHAUCER. 
(3-0) Cr. 3. F. Alt. SSI, offered 1972. 
Prerequisite: Nine credits in English literature 
including 374A. 
Intensive study of selected Canterburx Tales 
and minor poems. I ntroductlon to ( huucer 
scholarship. 
MILTON. 
(3-0) Cr. 3. S. Alt. SSII, offered 1972. 
Prerequisite: Nine credits in EngUsh literature 
including 375A. 
Paradise Lost, with other poems and selections 
from the prose. 
ROMANTIC WRITERS. 
(3-0) Cr. 3 each time taken, maximum of 6. 
Alt. F. Alt. SSI, offered 1972. 
Prerequisite: Nine credits in English literature 
Including 376A. 
Wordsworth, Coleridge, and selected minor con-
temporaries. Byron, Shelley, and i{cats and 
selected minor contemporaries. 
VICTORIAN WRITERS. 
(3-0) Cr. 3 each time taken, maximum of 6. 
Alt. W, offered 1973: Alt. SSII, offered 1972. 
Prerequisite: Nine credits in English literature 
Including 376A. 
Selected Victorian and Edwardian authors. 
BRITISH DRAMA, 1660-1714. 
(3-0) Cr. 3. Alt. W, offered 1973. Alt. SSI, of-(erred 1972. 
Prerequisite: Nine credits in EngUsh literature 
including 375A. 
Restoration and 18th-century comedy, and heroic 
tragedy, as seen In the plays of Dryden, Wy-
cherley, Congreve, and minor dramatists. 
SHAKESPEARE. 
(3-0) Cr. 3. W. SSII. 
Prerequisite: Nine credits In English literature 
including 464B. 
Shakespeare as poet and dramatist. Chief crit-
ical schools and areas of scholarship. 
SEMINAR. 
Cr. var. 
Prerequisite: Permission of Instructor. 
A. Individual authors. 
B. Literary periods and movements: history of 
ideas. 
C. Genres. 
D. Theory and criticism. 
E. Language and linguistics; semantics. 
SPECIAL TOPICS. 
Cr. var. 
Prerequisite: Permission of department chair-
man. 
A. Linguistics; semantics. 
B. Literature; criticism. 
C. Rhetorical analysis; communication. 
COURSES FOR GRADUATE STUDENTS, major or minor 
689. GRADUATE SEMINAR. 
Cr. var. F.W.S.SS. 
Prerequisite; Eighteen graduate credits, permis-
sion of department chairman. 
A. Linguistics; semantics. 
B. Literature; criticism; theory of llterature. 
C. Rhetorical analysis; communication. 
699. RESEARCH. 
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ENTOMOLOGY 
For description of courses, see Zoology and Entomology 
FAMILY ENVIRONMENT 
Ronald C. Powers, Ph.D., Head of Department 
Professors: Elizabeth Beveridge, M.S.; Marie A. Budolfson, M.S.; Margaret I. Liston, Ph.D.; 
Louise J. Peet, Ph.D.; MaryS. Pickett, Ph.D. 
Associate Professors: Elmer Schwieder, Ph.D.; Naomi D. Shank, B.S.; Helen Wells, Ph.D. 
Assistant Professors: Mary Heltsley, Ph.D.; Alice Petersen, Ph D.; Frankie N. Schwenk, M.S.; 
David Weltha, Ph.D. 
Instructors: Mary deBaca, M.S.; Evelyn Eldridge, M.S.; Karen B. Hull, M.S.; Dorothy H. Martin, 
M.S.; Nancy Meredith, M.S.; Joanne Wiksell, M.S. 
Undergraduate Study 
For undergraduate curriculum in family environment leading to the degree of Bachelor of 
Science, see Home Economics, Curricula. 
The department offers work for the degree Bachelor of Science with a major in family 
environment. 
The Department of Family Environment offers courses designed to develop an under-
standing of the family as and in environment. Students may orient their program to one of 
the following: helping services; consumer services in areas of housing, equipment, management, 
and family; community services or general education. Examples of opportunities in the helping 
services include social welfare, family service agencies, and public housing. Consumer service 
opportunities exist in business and industry, government agencies, and private nonprofit or-
ganizations. Community services include home economics extension and field staff for various 
youth groups. The emphasis in general education is nonprofessionally oriented. 
Graduate Study 
The department offers work for the degree Master of Science with major in family envi-
ronment and minor work for students taking major work in other departments. Work may 
be taken for the degree Doctor of Philosophy as a joint major with departments such as Home 
Economics Education, Child Development, Food and Nutrition, Economics, Physics, Chemistry, 
and Sociology and Anthropology. The department cooperates in both the water resources pro-
gram and the housing program. See Water Resources and Housing. 
Prerequisite to major work in family environment is the completion of at least 15 credits 
in each of the following areas: communicative arts, humanities, physical and biological sciences, 
and social and behavioral sciences. The student should also have the equivalent of the courses 
generally considered as introductory principles in the family environment program at this 
institution. Students emphasizing the physical aspects of family environment should have the 
basic work in equipment and food preparation. Educational background in the biological, chem-
ical, physical, or social sciences may be suitable, depending on the student's objectives. 
There is no stipulated foreign language requirement for graduate study. All requirements 
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are the responsibility of the student's program of study committee, subject to approval of the 
department head. 
Open to graduate students for minor graduate credit only: 308, 340, 408, 410, 412, 415, 
445,446,470,485,488,489. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
185. FAMILIES AND THEIR ENVIRONMENT. 
(3-0) Cr. 3. F.W. 
Exploration of the social, economic, physical, 
and aesthetic dimensions of family environment. 
240. INTRODUCTION TO FAMILY HOUSING. 
(3-0) Cr. 3. F.W.S. 
Criteria for evaluating aspects of family housing 
environment in the t:nited States. Factors re-
lated to differences in housing needs. Problems 
and programs for housing improvement. 
254. EQUIPMENT IN THE HOME. 
(3-0) Cr. 3. F.W.S. 
OtiJ-ization of water, electricity, ~as, light, and 
heat for doing work and maintainmg health and 
comfort in the home environment. Application 
of basic physical science principles. 
270. THE INDIVIDUAL AND HIS FAMILY. 
(3-0) Cr. 3. F.W.S.SS. Satisfactory-fail only. 
Prerequisite: Three credits of psychology. Soc. 
134. 
Basic need fulfillment throughout the life cycle 
Developing individual potential as a member of 
a family through experiences of love, trust, 
identity, responsibility, and autonomy. 
285. FAMILY NEEDS AND SERVICES IN 
AMERICAN CULTURE. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Three credits of psychology, Soc. 
134. 
Examination of needs and services within stages 
of family development and among families of 
different socio-economic levels. Particular em-
phasis upon the evolution of familial needs and 
services. 
308. MODERN LIGHTING FOR RESIDENTIAL 
INTERIORS. 
(2-4) Cr. 3. F.W.S. 
Prerequisite: Three credits in housing and equip-
ment, permission of instructor. 
Lighting as a design factor to meet needs of 
individuals and families for task, general, and 
decorative purposes. Light sources and tech-
niques to implement objectives in design. 
318. SMALL EQUIPMENT. 
(2-4) Cr. 3. F.W.S. 
Prerequisite: Sophomore classification. 
Selection and use of portable appliances as 
related to various consumer needs and interests. 
Laboratory experiences with appliances for food 
preparation, care of the home, clothing con-
struction, personal grooming. 
340. HOUSING FOR SPECIAL GROUPS. 
(3-0) Cr. 3. S. 
Prerequisite: 240. 
The housing problems of the low-income, minority, 
and physically limited segments of our society. 
Programs and research currently being con-
ducted or proposed toward solution ofthe housing 
problems of these groups. 
341. HOUSING FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 240; Econ. 241 or 242. 
Financial consideration needed when individuals 
and families rent, remodel, buy, or build dwell-
ings. 
375. MANAGEMENT IN THE FAMILY. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: Three credits of psychology. Soc. 
134, Econ. 24 1 or 242. 
~tanagement related to functions of the family 
in t~ociety. Comparison of families with respect 
to goals sought, resources available, and man-
agerial behavior. Changes within the family 
and its environment which necessitate man-
agement. Decision and choice us aspect!! of 
Individual and group adjustment to changed 
situations. 
385. FAMILY LIFE PATTERNS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Three credits of psychology, Sot'. 
134. 
Standards and levels of living and life styles. 
Helationship of environmental conditions to fam-
ily life patterns. 
386. FAMILY SERVICES. 
(3·0) Cr. 3. S. 
Prerequisite: 285. 
An examination of organization!! and agencies 
serving families l':mphat~l!! on purposes, staf-
fing, operation, and clientele Analysis of prob-
lems in coordination and delivery of services 
to families. Role of volunteers and profet~slonalt~ 
In family services. 
408A, 408B. EQUIPMENT FOR CARE OF 
MODERN FABRICS. 
408A: (3-0) Cr. 3. S. 408B: (0-3) Cr. I. S. 
Prerequisite: Junior classlncatlon. 
408A: Survey of equipment, materials, and pro-
cedures designed for modern fabric care. He-
lationship of performance to methods of care. 
Review of research and current literature. 408B: 
Laboratory experimentation. Concurrent regis-
tration in 408A is required. 
410. FOOD-RELATED MAJOR HOME 
APPLIANCES. 
(3-3) Cr. 4. W. 
Prerequisite: 254, F.& N. 208. 
Evaluation of ranges, refrigerators, and food 
freezers designed for use in homes. New develop-
ments and basic characteristics of these ap-
pliances affecting their. selection and utilization 
by consumers. 
412. KITCHEN, BATH, AND UTILITY AREA 
PLANNING. 
(2-4)Cr. 3. W. 
Prerequisite: Junior classification. 
Planning of kitchen, bath, and utUlty areas for 
form, function, and economy; problems of ef-
fective use of utilities; remodeling. 
415. CONSUMER BEHAVIOR. 
(3-0) Cr. 3. F.W. 
Prerequisite: Three credits of psychology, Soc. 
134, Econ. 241 or 242. 
Dimensions of consumer behavior; consumer com-
petence; interaction of consumers, government 
and the marketing system; processes of con-
sumer choice; evaluation of consumer informa-
tion and protection. Field trip. 
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421. DEMONSTRATION TECHNIQUES. 
(2-4) Cr. 3. S. 
Prerequisite: 254, Sp. 211. senior classlficatlon. 
Demonstration as a means of integrating and 
communicating knowledge. Planning and pre-
senting direct audience demonstrations for 
groups of varying slze, background, and interest. 
Reservations required. 
425. SEMINAR. 
(1-0) Cr. 1. F.W .S. 
Prerequisite: Junior classlficatlon. 
445. RESIDENTIAL UTILITIES. 
(2-3) Cr. 3. F. 
Prerequisite: 240, 254. 
Relationship of comfort, health, and safety to 
electric wiring, plumbing, heating, cooling, and 
communications systems used in the home. Con-
sumer responsibiUty for solution of air- and 
water-pollution problems. 
446. HOUSING ALTERNATIVES FOR 
INDIVIDUALS AND FAMILIES. 
(2-3) Cr. 3. F. 
Prerequisite: 240. 
Meeting human needs through alternative 
housing forms. Emphasis on Internal housing 
environment as influenced by technological and 
physical factors. 
470. COMMUNICATION WITH FAMILIES. 
(3-0) Cr. 3. F.W. 
Prerequisite: 270, 385. 
Principles of communicating with families of dif-
ferent socioeconomic levels. Exploration of the 
role of empathy and sensitivity in establishing 
helping relationships with families. 
485. PLANNING CHANGE IN THE FAMILY 
ENVIRONMENT. 
(3-0) Cr. 3. S. 
Prerequisite: Junior classification or permission 
of the instructor. 
~1ethods o~ identifying and .B:nalyzing problems 
m the env1ronment of famihes. Techniques of 
involving families in effective processes of plan-
ning change. 
488. FAMILY FINANCE. 
(3--0) Cr. 3. F.W.S.SSI. 
Prerequisite: Three credits of psychology, Soc. 
134, Econ. 241 or 242. 
Managerial approaches to financial problems 
offamilles. Decision making relative to acquiring 
and allocating income. Financial management 
focused on consumer credit, savings and invest-
ment, insurance, home ownership, and estate 
planning. 
489. MANAGERIAL RESOURCES AND 
PROCESSES IN FAMILY LIFE. 
(2·3) Cr. 3. F.S. 
Prerequisite: 37 5. 
Processes involved in management of family 
reso';lrces of huma!l capital, property, and com-
mumty opportunities, as well as money time 
space, and natural environment. ' ' 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Twelve credits in family environ-
ment, permission of instructor. 
A. Family Relations and Human Development 
B. Housing. · 
C. Consumer r:conomics and Management. 
D. Household Equipment. 
F. Field Trips and Field Experience. 
(;, General Family Environment. 
H Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. FAMILY ENVIRONMENT SHORT COURSES. 
Cr. arr. SS. 
Short courses designed primarily for special 
groups. Credits are not accepted for graduate 
credit in family environment. Short courses are 
offered under the following general designations. 
A. FamUy Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equipment. 
G. General FamUy Environment. 
504. RESEARCH METHODS AND TECHNIQUES. 
(2-4) Cr. 4. F. 
Research methods and techniques applicable 
to studies of the family as and in environment. 
Emphasis on research design and problem se-
lection. 
519. CONSUMER DYNAMICS. 
(3-0) Cr. 3. S. 
Prerequisite: 415, 488. 
Consumer roles in the evolution or economic 
society. Analysis or changes in consumer inter-
actions with public and private institutions serv-
ing consumer Interests. 
521. HOUSING AND SOCIAL ENVIRONMENT 
(3-0) Cr. 3. S. · 
Prerequisite: 240 or equivalent, Econ. 241 or 
242, three credits of psychology, Soc. 134. 
Human housing as related to social environ-
ments: political, economic, and sociological. Man-
agement of housing for human development. 
Emphasis on research. 
522. TIME AND HUMAN RESOURCES 
(3-0) Cr. 3. W. · 
Prerequisite: 375. 
Time, space, and human attributes as basic 
resources In family life. Social and technical 
concepts for furthering attainment offamily goals 
through work and leisure. 
523. MANAGEMENT WITHIN FAMILY 
ENVIRONMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 375. 
Philosophy and trends of management in the 
fa!'"ilY related to environmental conditions and 
socioeconomic levels. 
540. ADVANCED STUDIES IN HOUSEHOLD 
EQUIPMENT. 
(2-3) Cr. 3 each time elected. Alt. F, offered 
1971. 
Prerequisite: 504, 12 credits of household equip-
ment. 
Experimental study of appliances designed for 
auto.mating tasks related to food storage, prep-
aratlOn, and cooking; care and construction of 
modern fabrics; and maintenance of health com-
fort, and convenience in the home. Plannin'g and 
con~ucting performance tests for studying suit-
a~illty of appliance for performing intended ser-
Vlce to families. 
570. THE INDIVIDUAL AND FAMILY 
DEVELOPMENT. 
(3-0) Cr. 3. F.W.SSI. 
Prerequisite: Twelve credits in behavioral sci-
ences. 
Experiential learning and encounter with ways 
that interpersonal relationships contribute to 
the development of human potential for Individ-
uals and families. 
575. CULTURAL FOUNDATIONS OF FAMILY 
LIFE. 
(3-0) Cr. 3. F. 
Prerequisite: Nine credits in behavioral sciences. 
Cultural influences in individual and family de-
velopment; roles of family members; values, 
customs, taboos, and rituals related to family 
life. 
579. DYNAMICS OF FAMILY RELATIONSHIPS. 
(3-0) Cr. 3. S. 
Prerequisite: Nine credits In psychology. 
Theories of family relations and individual de-
velopment. 1-:mphasis on the development of 
healthy, full-functioning individuals and the fam-
ily environment that contributes to this develop-
ment. 
588. FAMILY ECONOMICS. 
(3-0) Cr. 3. F. 
Prerequisite: Econ. 241 or 242; 3 credits in 
psychology, Soc. 134. 
Problems of measuring family Income, wealth, 
and welfare. Programs for improving adequacy 
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and security of Income during family life cycle. 
Factors which influence standards and levels 
of living. 
590. SPECIAL TOPICS. 
Cr. arr. 
Prerequisite: Permission or instructor. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equipment. 
F. Field Trips and Field Experience. 
G. General Family Environment. 
591. PRACTICUM IN FAMILY ENVIRONMENT. 
(as arr.) Cr. 1 to 6 each time elected. 
Prerequisite: Completion or 15 credits or grad· 
uate coursework. 
Supervised experience In the following areas of 
family environment. 
A. l•'amlly Relations und Human l>evclopmcnt. 
B. Housing. 
C. Consumer Economics und Management. 
D. Household Equipment. 
G. General Family Environment. 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. SEMINAR. 699. RESEARCH. 
Cr. 1 to 3. F.W.S. Cr. arr. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household Equipment. 
G. General Family Environment. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer fo:conomlcs and Management. 
D. Household 1-:qulpment. 
G. General Family Environment. 
FARM OPERATION 
For more information about this curriculum, see College of Agriculture, Curricula 
FISHERIES and WILDLIFE BIOLOGY 
For description of courses, see Zoology and Entomology 
FOOD AND NUTRITION 
Wilma D. Brewer, Ph.D., Head of Department 
Professors: Lotte Arnrich, Ph.D.; Mary Agnes Frances Carlin, Ph.D.; Ercel S. Eppright, Ph.D.; 
Thelma J. McMillan, Ph.D.; E. Madge Miller, Ph.D.; Charlotte Roderuck, Ph.D.; Pearl Swanson, 
Ph. D. (Emeritus) 
Associate Professors: Pilar Garcia, Ph.D.; Mary Alice Kenney, Ph.D.; Phyllis Olson, M.S.; Nelle 
E. Thompson, M.A. 
Assistant Professors: Barbara K. Lunde, Ph.D.; Pauline Mairs, M.S.; Diane McComber, M.S.; 
Thora J. Runyan, Ph.D.; Wllllam S. Runyan, Ph.D. 
Instructors: Jeannette Bohnenkamp, M.S.; E. Carol Dierks, M.S.; Jane Judge, M.S.; Mary J. 
Oakland, M.S.; Ruth Smith, B.S.; Judith Stang, B.S.; Barbara S. Stoecker, Ph.D. 
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Undergraduate Study 
Courses in food and nutrition acquaint the student with the principles underlying the se-
lection, preparation, and use of food for human health and for the welfare of society. Emphasis 
is placed on the scientific, cultural, and professional aspects of the broad area of food and 
nutrition. 
The department offers work for the degree Bachelor of Science with four majors: commu-
nity nutrition, dietetics, food and nutrition and related science, and food science. Each of these 
majors affords excellent preparation for many different kinds of positions and provides a good 
basis for graduate study for students who wish to continue for advanced degrees. 
The major in community nutrition offers preparation for work as a nutrition consultant 
in public health, social welfare organizations, extension service, or industry. This major is 
planned for students interested in helping people everywhere to use knowledge of nutrition for 
the betterment of their health .. 
The major in dietetics is planned for students interested in food service and nutrition 
education. Graduates are prepared for a wide variety of positions in hospitals, clinics, san-
atoriums, and homes for children and for the aged. They may work as private nutrition consul-
tants in cooperation with physicians, or as nutritionists with food industries. This major in-
cludes the academic requirements of the American Dietetic Association. 
The major in food and nutrition and related science prepares students for positions as 
research assistants in laboratories of colleges and universities, research institutes, government 
agencies, industries, and foundations. It affords an especially strong background for graduate 
work. 
The major in food science serves those who are interested in preparation of food and in 
food-product development in experimental kitchens or laboratories of industries or universi-
ties. It prepares students for food-product development or food-promotion programs in indus-
tries, for food editorships in papers and magazines, and for conducting food-centered programs 
on radio and television. It leads to careers in consumer services in business and industry. 
Graduate Study 
The department offers work for the degree Master of Science with majors in food science, 
nutrition, and food and nutrition, and for the degree Doctor of Philosophy with majors in food 
science and in nutrition, and minor work for students majoring in other departments. 
Prerequisite to major work is the completion of a curriculum in food and nutrition sub-
stantially equivalent to that required of undergraduates at Iowa State University. Students with 
undergraduate majors in biological and physical sciences are qualified for graduate study in 
food science and nutrition. 
Students taking major work for the degree Doctor of Philosophy either in food science 
or in nutrition may choose minors to further their interests in related areas. Minors may be 
selected from other fields of home economics as well as from chemistry, biochemistry, bac-
teriology, economics, food technology, journalism, psychology, physiology, or statistics. There 
is no foreign language requirement for the degree Master of Science. For the degree Doctor 
of Philosophy, the foreign language requirement may be met by: ( 1) demonstration of a satis-
factory reading knowledge of two languages (French, German, Spanish, Russian); (2) compe-
tence in communication in one of the above languages as demonstrated by examination or as 
indicated by two years of course work ( C grade or better) in the baccalaureate program. 
Open to graduate students for minor only: 305, 409, 410, 413, 414. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
107. NUTRITION AND THE FAMILY'S FOOD. 
~)Cr. 4. F.W.S.SS. 
requlalte: Ji1ve credits blologlcal science. 
The selection and use of rooa for health and 
satisfaction of the individual and the famUy. 
201. ORIENTATION TO FOOD AND NUTRITION. 
(1-0) Cr. I. F.S. 
Prerequisite: Freshman or sophomore classifica-
tion. 
Scope and significance of food and nutrition; 
professional opportunities. 
208. PRINCIPLES OF FOOD PREPARATION. 
(3-6) Cr. 5. F.W.S. 
Prerequisite: 107, credit or classification in 
Chem. 231 or 334. 
Application of scientific principles in the use 
and preparation of selected food products. 
214,215. FOODS I AND II. 
214: (2-6); 215: ( 1-6) Cr. 4 each. F.W.S. 
Prerequisite: 214: 107, Chern. 231 or 334; 215: 
214. 
Composition and structure of foods and prin-
ciples underlying preparation of food products 
of standard quality; behavior and interactions 
of constituents of food. This sequence is pre· 
requisite for advanced study of food. 
232. NUTRITION OF THE CHILD AND THE 
FAMILY. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Five credits in biological science. 
:'lo1utritional needs during reproduction, growth, 
and later life; adjustin~ meals to meet the needs 
of family members. ~ot available to students 
with credit in 107, 305 or 41 U. 
290. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Permission or instructor. 
303. FAMILY MEAL MANAGEMENT. 
(3-3) Cr. 4. F.W.S.SSI. 
Prerequisite: 107 or 305; 208 or 215. Thompson. 
Choice, purchase, preparation, and service of 
foods; a study of foods on the market; time, 
energy, and money management in relation to 
feeding the family; consideration of nutritional 
needs, food habits, and social customs of family 
groups. 
305. NUTRITION AND DIETETICS. 
(3-3) Cr. 4. F.W.S. 
Prerequisite: Three credits in biochemistry; Bioi. 
101 or Zool. 155, junior classification. ~cMUJan. 
Physiological and chemical bases for nutrient 
needs; factors to consider in satisfying these 
needs for individuals and populations. 
320. FUNDAMENTALS OF FOOD 
MEASUREMENTS. 
(1-6) Cr. 3. S. 
Prerequisite: 215, 303; Phys. 106 or 111. Ad-
vance reservation required. Miller. 
Basic concepts and principles of the assessment 
of foods; Introductory aspects of subjective and 
objective evaluation of food quality. Certain 
basic influences In food acceptance patterns. 
400. FIELD STUDY TOUR. 
Cr. R; F.S. 
Prerequisite: A: Credit or classification in 409; 
B: Senior classification, permission or instructor. 
A: Observation of the dietitian In a medical 
teaching center, hospital, clinic, and public health 
department. B· Guided study tour of industrial 
food centers, food research laboratories, and ex-
perimental test kitchens. 
404. SEMINAR IN FOOD AND NUTRITION. 
(2-0) Cr. 2. F.W. 
Prerequisite: 305, Senior classlficat.lon. Majors 
only. Brewer. 
Orientation to professional work; state, national, 
and international problems In food and nutrition. 
409. DIET THERAPY. 
( 4-0) Cr. 4~ F.W. 
Prerequisite: 305. 
Basic biochemical and physiological conditions 
which necessitate dietary modification as a part 
of the therapeutic management of the patient; 
role of dietitian in hospital and other health 
services. 
410. NUTRITION DURING HUMAN GROWTH 
AND DEVELOPMENT. 
(2-2) Cr. 3. F.S. 
Prerequisite: 305. 
Nutritional needs during growth and reproduc-
tion; problems In feeding Infants, children, and 
women during the reproductive period; indices 
of growth and development. 
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411. EXPERIMENTAL STUDIES OF FOOD. 
(2-6) Cr. 4. F.W. 
Prerequisite: 215, 3 credits In biochemistry, 
senior classification. Miller. 
Application of scientific principles to the solu-
tion of problems in food preparat.lon. Not to be 
taken by majors in food science or students 
desiring to take 421 and 422. 
413. COMMUNITY NUTRITION. 
(2-3) Cr. 3. F. 
Prerequisite: 305. 
Survey of current public health nutrition prob-
lems; food misinformation; food habits of popu-
lation groups which have 11 high Incidence of 
malnutrition; discussion of community programs 
designed to help solve problems. Field trips 
in conjunction with programs of low11 State De-
partment of Health or Coopemt.lve Extension 
Service. 
414. SEMINAR IN COMMUNITY NUTRITION. 
(2-0) Cr. 2. S. 
Prerequisite: 413. 
Methods used in making dlet11ry studies and 
judging app11rent nutritional st11tus; use of find-
ings in planning community nutrition programs. 
415. INTRODUCTION TO NUTRITION 
RESEARCH. 
(0-9) Cr. 3. F.W.S. 
Prerequisite: 305, B.&B. 305; Chern. 211 or 
B.&B. 311; permission or Instructor. 
Introduction to methods used in nutrition re-
search with application to selected problems. 
418. METHODS OF TEACHING NUTRITION. 
(3-0) Cr. 3. S. 
Prerequisite: 409, Psych. 333. 
Objectives, organization of subject m11tter, prac-
tical application of methods and techniques for 
teaching patients, medical and dietetic Interns, 
student nurses, and employees. 
420. HISTORY OF FOOD. 
(2-3) Cr. 3. F. 
Prerequisite: 320, 9 credits in social sciences. 
Mlller. 
Study of our food heritage; historical perspec-
tives as they Influence and determine present-
day foods of ramllles. 
421. PRINCIPLES OF FOOD SCIENCE I. 
(2-6) Cr. 4. F. 
Prerequisite: 215, 320, BAB. 301, 311, F.E. 
254. Miller. 
Experimental approach to the study or factors 
influencing behavior or foods: eggs, emulsions, 
gels, batters, and doughs. 
422. PRINCIPLES OF FOOD SCIENCE II. 
(2-6) Cr. 4. W. 
Prerequisite: 421. Miller. 
Experimental approach to the study of fats 
and oils and meats. 
423. INTRODUCTION TO RESEARCH IN FOOD 
SCIENCE. 
(1-6) Cr. 3. S. 
Prerequisite: 422. Miller. 
Guidance and Individual experience In planning, 
executinf and reporting a problem In food re-
search. nterpretation and evaluation or per-
tinent literature. 
426. MULTICULTURAL FOOD PATTERNS OF 
FAMILIES. 
(0-6) Cr. 3. S. 
Prerequisite: 422 and permission of Instructor. 
Study and preparation of the food and beverage 
common to and characterizing famUy foods In 
other countries. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Permission of instructor. 
H. Honors Program. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. SHORT COURSE. 
Cr. arr. SS. 
Prerequisite: Permission of Instructor. 
521, 522, 523. SELECTED STUDIES IN FOOD 
SCIENCE. 
( 1-6) Cr. 3 each. Yr. 
Prerequisite: 215, B.&B. 301 or 311; Bact. 
300. 
521, 522: ~o;xperlmental approach to the study 
or chemical and physical properties of inter-
active components of selected foods; correlated 
emphasis on selection, application, and evalua-
tion of pertinent literature. 523: Individual de-
sign, execution, and summarization of the lab-
oratory Investigation of a problem In food re-
search. Emphasis on development of critical 
evalu~tion and interpretation of data and sup-
porting literature. 
550. PROCESSED FOODS. 
(3-0 or 6) Cr. 3 or 5. S. 
Prerequisite: 411; 421 or 521. Carlin. 
Physical and chemical aspects of commercially 
prepared foods; methods of standardization, pre-
servation, evaluation of quality. 
590. SPECIAL TOPICS. 
Cr. arr. 
Prerequisite: 305. 
A. Nutrition. 
B. Food Science. 
C. Professional Problems. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. PRINCIPLES OF NUTRITION. 
(3-0) Cr. 3. W. 
Prerequisite: 305, B.&B. 305. 
Advanced study of nutrition. Required of all 
graduate students in the department. 
606. CHEMICAL METHODS FOR RESEARCH IN 
FOOD AND NUTRITION. 
( 1-9) Cr. 4. W. 
Prerequisite: 305; Chern. 211 or equivalent. 
Kenney. 
Application of chemical techniques to research 
in nutrition. 
607A, 6078. ANIMAL EXPERIMENTATION IN 
NUTRITION RESEARCH. 
607A: (1-0 or 3) Cr. 1 or 2. W; 6078: (0-6) 
Cr. 2. S. 
Prerequisite: 606 or Chern. 211 or equivalent. 
Arnrtch. 
The animal feeding experiment as a technique 
In nutrition research. Two quarters taken con-
secutively are required. Principles and b-asic 
experimental design using smalllaboratori ani-
mals. Individual problems in the anima lab· 
oratory. 
609. SEMINAR. 
Cr. R; F.W.S. 
Required of all graduate majors in the Food and 
Nutrition Department. 
615. ADVANCED NUTRITION. 
(3-0) Cr. 3 each time elected. F.S. 
Prerequisite: 601. Arnrich, Kenney, Roderuck, 
Runyan. 
Series or one-term courses on such topics as 
proteins, vitamins, minerals, lipids, energy me-
tabolism, evaluation of nutritional status. Clas-
sical and current research literature in each 
area. 
619. RESEARCH METHODS IN FOOD SCIENCE. 
(1-6) Cr. 3. F. or W. 
Prerequisite: 521, 606. Carlin. 
Application of physical, chemical, and organo-
leptic techniques to research in food science. 
620. ADVANCED FOOD SCIENCE. 
(3-0 or 2) Cr. 3 or 4. 
Prerequisite: 619. Carlin. 
Physical and chemical behavior of basic food 
constituents. Series or nonsequence courses on 
such topics as protein, fat, carbohydrate. 
680. MODERN VIEWS OF NUTRITION. 
(An.S. 680). See Animal Science. 
699. RESEARCH. 
A. :'llutritlon. 
B. Food Science. 
FOOD TECHNOLOGY 
Verner H. Nielsen, Ph.D., Head of Department 
Professors: Emerson W. Bird, Ph.D.; Agnes Frances Carlin, Ph.D.; Darrel E. Goll, Ph.D.; Earl 
G. Hammond, Ph.D.; Paul A. Hartman, Ph.D.; Carrold A. Iverson, D.Sc.; Edwin A. Kline, Ph.D.; 
William W. Marion, Ph.D.; George W. Reinbold, Ph.D.; Arthur W. Rudnick, B.S.; Harry E. 
Snyder, Ph.D.; Homer W. Walker, Ph.D. 
Associate Professors: Allen A. Kraft, Ph. D.; William S. LaGrange, Ph. D.; Winfield S. 
Rosenberger, B.S.; Robert E. Rust, M.S.; Marvin H. Stromer, Ph.D.; David C. Topel, Ph.D.; 
Earl 0. Wright, M.S. 
Assistant Professors: Fred C. Parrish, Ph.D.; Ebenezer R. Vedamuthu, Ph.D. 
Instructor: Robert V. Ogden, M.S. 
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Undergraduate Study 
For undergraduate curriculum in Food Technology, see College of Agriculture. Curricula. 
Food technology is a curriculum administered by the College of Agriculture. It consists 
of the application of the sciences (especially chemistry, microbiology, and engineering) to the 
development, manufacture, marketing, and protection of food products. The many facets of 
food technology such as research, development, processing, packaging, quality control, market-
ing, foreign trade, and governmental supervision create a variety of interesting career oppor-
tunities. The curriculum is constructed according to the recommendations of professional so-
cieties. It has been made flexible so that a student after taking a core of basic courses In food 
processing, preservation, sanitation, and analysis may specialize in those fields of the food 
industry that are most attractive. The department offers especially strong programs in milk 
and meat technology. 
Business 
Students who are particularly interested in purchasing and sales management, marketing, 
and the economic aspects of the food industry may elect the business minor, in which courses 
in industrial management, economics, and communications replace some of the courses in chem-
istry and mathematics. 
Special Programs 
Students who wish to combine education in mechanical, chemical, or agricultural engi-
neering with that in food technology may arrange a special five-year program leading to Bach-
elor of Science degrees in food technology and that of the engineering department selected. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in food technology, dairy microbiology, and meat science, and minor work for 
students majoring in other departments. Graduate work in meat science is offered as a joint 
major in animal science and food technology. 
Prerequisite to major graduate work is the satisfactory completion of an undergraduate 
curriculum essentially equivalent to the food technology curriculum offered in this department 
or the completion of a curriculum in a related science such as dairy technology, bacteriology, 
chemistry, biochemistry, or engineering. Preparation in biology, chemistry, physics, and cal-
culus along with knowledge of food processing, sanitation, and preservation are particularly 
desirable for those intending to pursue graduate work. 
The foreign language requirement for the degree Master of Science is a reading knowledge 
of one foreign language, as evidenced by a score of 400 or more on the ETS examination. The 
foreign language requirement for the degree Doctor of Philosophy is a reading knowledge of 
one foreign language, as evidenced by a score of 500 or more on the ETS examination and by 
satisfactory completion of one year of college study in the same language. German, French, 
Russian, and Spanish are acceptable foreign languages. Other languages, including English 
for foreign students, may be acceptable based on the judgment of the student's graduate com-
mittee. 
Courses open to graduate students for minor credit only: 305, 306, 307, .412, 414, 449, 
450, 491, 492, 493. Exceptions may be made for graduate majors whose undergraduate pre-
paration was not in food or a food-product technology but In a related science. Upon approval 
of their graduate committees, they may take dairy and food industry courses with 400 numbers 
for graduate credit. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
All courses with numbers less than 500 are open to undergraduate students on a satis-
factory-fall basis. 
110. TECHNICAL LECTURES. 
(1-0) Cr. R; F. 
Orientation in preparing for a career as food 
technologist. 
114. INTRODUCTORY FOOD TECHNOLOGY. 
(3-3) Cr. 3 or 4. W.S. 
Composition and physical properties of foods. 
Methods of preserving foods. Factors affecting 
consumer acceptance. History of food technol-
ogy. Government regulation of food industry. 
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202. BASIC FOOD INDUSTRIES. 
(3.0) Cr. 3. W. 
Prerequisite: 114 or permission of Instructor. 
Manufacture of basic food products. Food pack-
aging. Application of new processes to the food 
industry. 
207. EVALUATION OF DAIRY AND OTHER 
FOOD PRODUCTS. 
(0-3) Cr. I to 4. May be repeated for a maxi-
mum of 4 credits. F.W. 
Principles and techniques of organoleptic evalu-
ation of food products. Grades and specifications. 
305. PROCESSING AND MARKETING OF 
FLUID MILK. 
(~or 6) Cr. 3 or 5. F. 
Prerequisite: Chern. 231 or 335; Bact. 300. 
The application of microbiology, chemistry, and 
mechanics to the procurement, processing, and 
distribution of market milk; sanitary standards; 
control of chemical and bacteriological defects. 
306. DAIRY PRODUCTS TECHNOLOGY I. 
(3-0 or 6) Cr. 3 or 5. W. 
Prerequisite: 305. 
Properties and reactions of milk fat in butter 
and related products. Theories and technology 
of cream separation and churning. Butter manu-
facture. Condensed and dry milk manufacture. 
307. DAIRY PRODUCTS TECHNOLOGY II. 
(3-0 or 6) Cr. 3 or 5. 8. 
PrE:requlslte: 305. 
Technology of manufacture and marketing of 
domestic and foreign cheese. Manufacture of 
lee cream and related products. 
412. FOOD PRESERVATION. 
(3.0 or 6) Cr. 3 or 5. S. 
Prerequisite: Bact. 300. 
Preservation, maintenance of quality of food 
products. Field trips. 
414. FOOD, MILK AND WATER SANITATION. 
(3-0 or 6) Cr. 3 or 5. W. 
Prerequisite: Bact. 300. 
Control of biological, chemical, and physical 
environments in maintaining proper sanitation 
and safety of foods and water. Regulations gov-
erning sanitation. Field trips .• , 
449. FOOD CHEMISTRY. 
(3-6) Cr. 3 or 5. F. 
Prerequisite: Chern. 231 or 335. For students 
taking the laboratory, Chem. 211 or permission 
of instructor. 
The structure, properties, and reactions of im-
portant food constituents and basic food com-
modities. The analysis and composition of food 
products. 
450. DAIRY MICROBIOLOGY. 
(3-6) Cr. 5. F. 
Prerequisite: Bact. 300. 
Beneficial and harmful microorganisms in milk 
and milk products. Standard methods of bacteri-
ological analysis. Prevention of microbial spoil-
age. 
490. SPECIAL PROBLEMS IN DAIRY AND 
FOOD TECHNOLOGY. 
(0-6 or 9) Cr. 2 or 3. 
Prerequisite: Junior classification, quality-point 
average of 2.5 or more for preceding two quar-
ters. 
Laboratory investigations, assigned readings, 
and reports on chemical, microbiological, and 
processing problems of food products. 
H. Honors Program. 
491, 492, 493. INTRODUCTION TO FOOD 
PROCESSING SYSTEMS. 
(3.0 or 3) Cr. 3 or 4. F.W.S. 
Prerequisite: Math. 110 or 162; Phys. 112. 
491: Power transmission, materials handling, 
electric motors, grinding and size classi-
fication. 
492: Fluid properties and flow, dimensional anal-
ysis, hydraulic transfer, mixing, heat trans-
fer, insulation. 
493· Gas law, power cycles, refrigeration, and 
drying. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
547. FOOD TECHNOLOGY. 
(2 or 3.0) Cr. 2 or 3. F.W.S. 
Prerequisite: Permission of Instructor. 
Selected topics in food technology. Schedule of 
presentation wlll be announced. 
559. ADVANCED DAIRY MICROBIOLOGY. 
(3-0 or 6) Cr. 3 or 5. W. 
Prerequisite: 450. Reinbold. 
Intensive study of microorganisms In milk prod-
ucts. Importance of beneficial and defect-
producing microorganisms in manufacturing, 
packaging, and storing milk products. 
COURSES FOR GRADUATE STUDENTS, major or minor 
623. TOPICS IN FOOD CHEMISTRY. 
(3-0) Cr. 3. W. 
Prerequisite: 449 or permission of instructor. 
The chemistry of processes leading to changes 
in flavor, texture, or color In foods. 
640. FOOD PROTEINS. 
(~)Cr. 3. Alt. F, offered 1971. 
Prerequisite: B.&:B. 404 or permission of in-
structor. 
Fundamental properties of protein systems found 
in milk, eggs, meat, and cereal grains. Effect 
of processing on food proteins. 
656. ADVANCED FOOD MICROBIOLOGY. 
(5-0) Cr. 5. S. 
Prerequisite: 450, Bact. 413 or permission of 
Instructor. 
Relation of the physiological and taxonomic 
grouping of microorganisms to the processing 
technology of dairy products, meats, poultry. 
eggs, fruit~. and vegetables. 
660. SEMINAR. 
(1-0) Cr. 1. F.W.S. 
670. SPECIAL PROBLEMS IN FOOD 
TECHNOLOGY. 
Cr. arr. 
Prerequisite: A major or minor in food tech-
nology or dairy microbiology. 
699. RESEARCH. 
A. Dairy Technology. 
B. Dairy Microbiology. 
C. Dairy Chemistry. 
D. Food Technology. 
Foreign Languages 381 
FOREIGN LANGUAGES 
Walter D. Morris, Ph.D., Head of Department 
Professors: Don M. Anderson, Ph.D.; Cecil D. McVicker, Ph.D.; Frederick Schwartz, Ph.D.; 
Osvaldo Soto, Dr. en Der. 
Associate Professors: Robert Bernard, Ph. D.; Tereze Mlchelsons, M.A. 
Assistant Professors: Charlotte Bruner, M.A.; Arturo Graupera, Dr. en Der.; Harry A. Kahn, 
M.A.; Judith Noble La Casa, Ph.D.; Clyde Thogmartin, Ph.D. 
Instructors: Virginia Freyermuth, M.A.; Margaret Johnson, B.A.; Kathleen Juergens, M.A., 
Jaime LaCasa-Gomar, Ph.D.; Ronald H.D. Nabrotzky, M.A.; Ursula Smith, B.S.; Helga 
Van lten, B.A.; Ann Vinograde, M.A.; Barbara von Wittich, M.S., M.A. 
Undergraduate Study 
Courses offered by the department are designed to give students a knowledge of the fun-
damentals of the language and some appreciation of the culture of the people whose language 
is being studied 
The department offers majors in French, German, Russian, and Spanish, leading to the 
degree Bachelor of Arts. For a complete statement of degree requirements see Sciences and 
Humanities, Curriculum. 
Majors in the various languages are expected to complete 36-39 credits in courses number-
ed 300 or above. These courses include sequences in civilization, sequences in both elementary 
and advanced composition and conversation, a varying number of courses in literature, and, in 
certain instances, a course or courses in linguistics. Majors in French will be required to com-
plete a special course in pronunciation. Majors in any of the languages who hope to pursue 
graduate studies should make every effort to complete all offerings in the literature of the 
major language. 
Candidates for teacher certification must complete professional education requirements 
in addition to the requirements outlined in the preceding paragraph. Majors in one language 
seeking approval to teach a second language and majors in other academic fields desiring to 
teach a language halftime or less may qualify by completing 30 credits in that language. For 
details, see College of Education. Prior to performing student teaching, any candidate for cer-
tification must demonstrate adequate speaking proficiency in the language to be taught. 
Credits earned in professional education courses, including the language methodology 
course (F.L. 476) required of majors in the teacher education program, may be applied to ful-
fill the college's requirement for a minor area of concentration. Majors, including those in teach-
er education, are encouraged to consider minors or second majors in English language and/ or 
literature, history, or international studies. For the latter, see International Studies. 
Students who have completed three or more years of instruction at the high school level 
in a language taught by this department will be exempt from the general education require-
ment of the College of Sciences and Humanities. These students may receive up to 12 credits 
for a first-year language sequence by examination. Those who enter with two years but less 
than three years of instruction may satisfy the general education requirement in one of the fol-
lowing ways: ( 1 ) By satisfactory completion of an examination covering the college level basic 
sequence (frrst year) for which the grade P and appropriate credits toward graduation will be 
awarded. The examination, if failed, may be taken more than once only by petition. Failure to 
obtain credit by the above means requires that either option 2 or 3 below be satisfied. (2) 
By satisfactory completion of the intermediate (second year) sequence in the language in which 
high school instruction was received. (3) By satisfactory completion of the basic sequence in 
a language other than that for which high school credit was ·granted. 
Students who are native speakers of a foreign language will not be granted credit 
in courses below the 300 level in their native languages nor in special basic language se-
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quences offered under the desi'gnati'on 490 i'f the subject language i's thei'r nati've tongue. 
Furthermore, such students who are undergraduates and who have demonstrated profici'ency 
in Engli'sh (completi'on of the English 104-105 sequence with a grade of C or better) may use 
English in lieu of a second forei'gn language to satisfy the Group 7 requirement. See Sciences 
and Humanities, Curriculum. The student exercising this provision will be required to earn an 
additi'onal 12 credits under one or more of the other group requirements. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Courses in French 
101, 102, 103. ELEMENTARY FRENCH. 
(3-2) Cr. 4 each. 101: F.W.SSI; 102: W.S.SSII; 
103: F.S.SSI. 
Prerequisite: 101: Elementary sequence open 
only to students with less than two years In-
struction In French at the high school level; 
102: 101; 103: 102. 
Introduction to French with emphasis on de-
velopment of aural-oral skUls with intensive use 
of the language laboratory. 
lOlA. READING KNOWLEDGE OF SCIENTIFIC 
FRENCH. 
(3~) Cr. R; 88. 
Essentials of French grammar to permit use 
of the language as a research tool with aid 
of dictionary. For graduate students. Emphasis 
on problems of translation. 
204. FRENCH PRONUNCIATION. 
(2-1) Cr. 2. W.S. 
Prerequisite: Credit or classlftcatlon In 211. 
Diction and intonation. Development of proper 
French accent through phonetics, mechanics of 
sound formation, syllablfication, inflection, and 
intonation. 
201, 208, 209. SURVEY OF FRENCH LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 103. 
Study of representative selections of French 
Uterature from Its origins to modern times. Main 
emphasis upon reading comprehension. Lectures 
and discussions ln Engllsh. Designed especially 
for nonmajors with a requirement beyond the 
elementary course but recommended to majors 
as an introduction to 400-level courses in the 
novel, drama, and poetry. 207: Middle Ages, 
Renaissance, and 17th Century. 208: 18th and 
Early 19th Century. 209: Late 19th and 20th 
Century. 
211, 212, 213. INTERMEDIATE FRENCH. (2-2) Cr. 3 each. Yr. 
Prerequisite: 211: 1 03; 212: 211; 213: 212. 
Continued emphasis on development of aural-
oral skills and mastery of basic principles of 
French grammar. 
311.312, 313. ELEMENTARY FRENCH 
COMPOSITION AND CONVERSATION. 
~)Cr. 3 each. Yr. 
requisite: 213. 
Continuing review of grammar with a survey 
of Uterature as a basla for composition and 
conversation practice and improved reading skill. 
Incorporates an Introduction to techniques of 
explication de textea to develop critical sense 
ln preparation for advanced Uterature courses. 
314, 315, 316. FRENCH CIVILIZATION. 
(3~) Cr. 3 each. Yr. 
Prerequisite: 213. 
Study of history, art, architecture, music, social 
Institutions of France. Lectures and discussions 
in French. 314: Origins of the French nation 
through the Valois dynasty. 315: The Renais-
sance through the revolution. 316: The N apo-
leonlc era through modern times. 
401, 402, 403. ADVANCED FRENCH 
COMPOSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 313. 
Intensive composition and conversation prac-
tice using literary masterpieces as a basis for 
development or an appreciation for style, idio-
matic usages, and effective expression of ideas 
as well as for improvement of speaking and 
writing skills. Increased emphasis on vocabulary 
building, grammatical correctness, and compati-
bility of style and content. 
407, 408, 409. FRENCH PROSE: THE 
DEVELOPMENT OF THE NOVEL FORM. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 313. 
French prose from its beginnings to the present 
day with special emphasis on the development 
of the novel form. Lectures and discussions 
in French. 407: Early prose writings and the 
early novels through the age of en Ugh tenment. 
408: The century of the novel: Romanticism, 
Realism, N aturallsm. 409: The novel since 1900. 
410, 411,412. FRENCH DRAMA. 
(3-0) Cr. 3 each.· Yr. 
Prerequisite: 313. 
French dramatic Uterature from the Middle Ages 
to the present day. Lectures and discussions 
ln French. 410: Middle Ages and Renaissance 
theater; the beginnings of the classical drama: 
Cornelle. 411: Classical drama, Racine ana 
Moliere#· tragedy, comedy, and the Drame Bour-
geois o the 18th century; Romanticism, Real-
ism, and Naturalism In the theater. 412: The 
theater since 1900. 
413,414,415. FRENCH POETRY. 
(~0) Cr. 3 each. Yr. 
Prerequisite: 313. 
French poetry from the Middle Ages to the 
present day. Lectures and discussions in French. 
4.13: Epic, didactic, and lyric poetry of the Mid-
dle Ages; Renaissance poetry; poetry of the 
Classic Age. 414: 18th century poetry; poetry 
of the Romantic and Realistic movements, 
Parnasslans and Symbolists. 415: The Moderns: 
Mallarme', Verhaeren, Valery, Aragon, Prevert, 
and others. 
Courses in German 
131. 132, 133. ELEMENTARY GERMAN. 
(3-2) Cr. 4 each. 131: F.W.SSI: 132: W.S.SSII: 
133: F.S.SSI. 
Prerequisite: 131: Elementary sequence open 
only to students with less than two years in· 
struction in German at the high school level; 
132: 131; 133: 132. 
Introduction to German through the aural-oral 
approach with intensive use of the language 
laboratory. 
131A. 132A. READING KNOWLEDGE OF 
SCIENTIFIC GERMAN. 
(3-0) Cr. R. 131A: SSI: 132A: SSII. 
F:ssentials of (~erman grammar to permit usc 
of the language in research with aid of die· 
tlonary. For graduate students. Emphasis on 
problems of translation. 
234, 235. SCIENTIFIC GERMAN. 
(3-0) Cr. 3 each. 234: F; 235: W. 
Prerequisite: 234: 133: 235: 234. 
Review of grammar necessary for reading scien-
tific literature. Extensive reading from the phys-
ical, biological, and social sciences. 
236, 237, 238. INTERMEDIATE GERMAN. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 236: 133: 237: 236: 238: 237. 
Systematic review of first year grammar. Ex-
tensive reading In modern (;erman prose. Fur-
ther practice in oral and written communica-
tion. 
336, 337, 338. GERMAN CIVILIZATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 238. 
German history, art, architecture, and music 
Readings, lectures, and discussions in German. 
Courses in Russian 
121, 122, 123. ELEMENTARY RUSSIAN. 
(4-1) Cr. 4 each. Yr. 
Prerequisite: 121: Elementary sequence open 
only to students with no previous instruction in 
Russian; 122: 121; 123: 122. 
Brief summary of essentials of construction nec-
essary for reading knowledge. One hour of lab-
oratory. 
224, 225, 226. INTERMEDIATE RUSSIAN. 
(3·0) Cr. 3 each. Yr. 
Prerequisite: 224: 123; 225: 224; 226: 225. 
Systematic review of grammar. Reading of Rus· 
sian short stories. Composition and conversa· 
tlon. 
324, 325, 326. ADVANCED RUSSIAN. 
(3-0) Cr. 3 each. Yr. 
Courses in Spanish 
151, 152, 153. ELEMENTARY SPANISH. 
(3-2) Cr. 4 each. 151: F.W.SSI; 152: W.S.SSII; 
153: F.S.SSI. 
Prerequisite: 151: Elementary sequence open 
only to students with less than two years in-
struction in Spanish at the high school level; 
152: 151; 153: 152. 
Essentials of construction and vocabulary with 
an oral approach and with use of the language 
laboratory. 
251, 252, 253. INTERMEDIATE SPANISH. 
(2-2) Cr. 3 each. Yr. 
Prerequisite: 251: 153; 252: 251; 253: 252. 
Review of the basic elements of the Spanish 
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339, 340, 341. ELEMENTARY GERMAN 
COMPOSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 339: Eighteen credits in German: 
340: 339; 341: 340. 
Thorough review of German grammar. Pract,lce 
in writing and speaking German. 
342, 34!!t 344. EIGHTEENTH CENTURY 
G l!iRMAN LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Eighteen credits In German. 
Selected readings from the works of Lessing, 
Goethe, SchUler, and others of the period. Read-
ings, lectures, and discussions in c;erman. 
345, 346, 347. GERMAN LITERATURE FROM 
1800 TO THE PRESENT. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Eighteen credits In German. 
Selected readings from the works of prominent 
writers or the time. Readings. lectures, and 
discussions in German. 
440. GOETHE'S FAUST, PART I. 
(3-0) Cr. 3. F. 
Prerequisite: 344 or 347. 
Reading of Faust, Part I. Readings, lectures, 
and discussions in German. 
441,442,443. ADVANCED GERMAN 
COMPOSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 341. 
Intensive practice in composition and conversa-
tion, using literary masterpieces as a basis for 
written and oral discussion. 
Prerequisite: Eighteen credits ln Russian. 
Composition and conversation based on master-
pieces of Russian literature. Survey of Russian 
literature from the lOth Century to the present. 
327,328, 329. RUSSIAN CIVILIZATION. 
( 3..()) Cr. 3 each. Yr. 
Prerequisite: 226. 
Survey of history, art, architecture, music, geog-
raphy, and economic development of the Rus-
sian nation. Lectures and discussions in Russian. 
421,422,423. ADVANCED RUSSIAN 
COMPOSITION AND CONVERSATION. 
(3..()) Cr. 3 each. Yr. 
Prerequisite: 421: 326; 422: 421; 423: 422. 
Intensive practice In writing and sp·eaking 
Russian. 
language. Further intensive practice in oral com-
munication. 
351, 352, 353. INTRODUCTION TO SPANISH 
LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 253. 
351: Drama of the Golden Age. Reading of 
one play each of Calderon and Lope de Vega 
in class with selected collateral readings. 352: 
Prose and poetry of the 19th century. Reading 
of selected prose and pc>etry from the romantic 
period to Gatdos. 353: Prose and poetey of the 
20th century. Selected readings from the Genera-
tion of '98 to the present. Lectures and dis-
cussion In Spanish. 
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364 365,356. ELEMENTARY SPANISH 
' COMPOSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 355 Prerequisite: 354: 253; 355: 3641 356: · 
Practice In writing and speaking :spanish with 
emphasis on usage rather than on grammar 
and structure of the language. 
367, 368, 369. SPANISH AND IBERO-AMERICAN 
CIVILIZATION. (3-0) Cr. 3 each. Yr. 
Prerequisite: 263. 
From earllest times to the present. Survey of 
the art and architecture, as well as the social 
structure of Spanish life. 359 Is devoted ex-
clusively to the study of Latin America. Lec-
tures and discussion In Spanish. 
451,452,453. HISPANIC POETRY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 353. 
Hispanic poetnr from epic times to the modern 
era. Poetry of Spanish America. Lectures and 
discussion In Spanish. 
464 465, 466. INTRODUCTION TO SPANISH 
' AMERICAN LITERATURE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Twenty-four credits In Spanish. 
464: The Colonial Period. Selected readings in 
historical and llterary materials from the time 
Special Courses 
476. METHODS OF TEACHING FOREIGN 
LANGUAGES. (Educ. 476) Cr. 3. W. 
Prerequisite: Eighteen credits In foreign lan-
guages. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 9 each tlme taken. 
Prerequisite: Penntaalon or department head. 
Designed to meet the needs of students who 
seek work in areas other than those in which 
courses are offered, or who desire to integrate 
a study of llterature or language with special 
problems In major fields. 
H. Honors Program. 
of the conquest to the period of struggle for 
Independence. 465: The 19th Century. Selected 
readings from the postcolonial period to Include 
realism and modernism. 466: The Contemporary 
Period. Selected readings from prose and poetry 
of the 20th century. Lectures and discussion In 
Spanish. 
467 468 469. ADVANCED SPANISH 
' COMPOSITION AND CONVERSATION. 
(3-0) Cr. 3 each. Yr. 
:Prerequisite: 356. 
Intensive use of the language laboratory for 
practice in diction, intonation, and oral inter-
pretation of literary material. Writing of themes 
in Spanish on selected subjects of cultural value. 
Lectures and discussion In Spanish. 
473, 474,475. HISPANIC PROSE FICTION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 353. 
Medieval times to the present. Spanish-American 
prose fiction in the 19th and 20th centuries. 
Lectures and discussion in Spanish. 
477,478,479. HISPANIC DRAMA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 353. 
Drama of Spain from the medieval period to 
the modern era. Drama of Spanish America. 
Lectures and discussion in Spanish. 
491, 492, 493. INTRODUCTION TO ROMANCE 
LINGUISTICS. (3-0) Cr. 3 each. Yr. 
Prerequisite: Reading knowledge of French or 
Spanish desirable. 
Methods of modern descriptive and historical 
linguistics. Emphasis on history and descrip-
tion of the Romance languages, especially French 
and Spanish. Lectures and discussions in English. 
For students who plan to teach or pursue grad-
uate work In the foreign language field. 491: 
Modern descriptive linguistics. Practice In solv-
ing problems in linguistics and writing descrip-
tions of language. 492: Application of linguistics 
in language teaching. Constrastive analysis of 
English with French and Spanish. 493: History 
of the Romance languages. 
FORESTRY 
Henry H. Webster, Ph.D., Head of Department 
Professors: Dwight W. Bensend, Ph.D.; Leonard F. Kellogg, M.F.; Harold S. McNabb, Jr., Ph.D.; 
DeWitt Nelson, B.S.; Wayne H. Scholtes, Ph.D.; George W. Thomson, Ph.D.; Kenneth D. Ware, 
Ph.D. 
Associate Professors: Raymond F. Finn, Ph.D.; Frederick S. Hopkins, Jr., Ph.D.; John C. Gor-
don, Ph.D.; Julius A. Larsen, Ph.D.; Dean R. Prestemon, Ph.D. 
Assistant Professors: Donald I. Dickmann, Ph.D.; John C. Meadows, Jr., Ph.D.; Dean 
R. Yoesting, Ph.D. 
Undergraduate Study 
The department offers work for the degree Bachelor of Science with majors in forest re-
source management and forest products. 
The forestry curriculum offers educational opportunities for students interested in posi-
tions of professional responsibllity involving the management and administration of forest re-
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sources and their utillzatlon. Many private firms as well as various federal, state, and local 
agenci~s seek graduates of the forest management major to fill positions in timber, range, 
recreat10n, and watershed management. The pulp and paper, plywood, lumber, and other wood-
using industries offer technical and supervisory opportunities in production, product develop-
ment, quality control, and marketing to graduates of the forest products major. With appro-
priate graduate study, the range of opportunities is expanded to include research and education 
as well as more specialized admlnlstrative positions. 
A six-week summer field studies program is conducted during the summer between the 
freshman and sophomore years, and is prerequisite to admission to the junior year. 
Graduate Study 
The department offers work for the degree Master of Science with majors in forest eco-
nomics, forest management, forest mensuration, forest biology, and wood technology; the degree 
Master of Forestry with major in forestry, and the degree Doctor of Phllosophy with majors 
in forest economics, forest mensuration, forest biology, and wood science. 
Forestry minors are available to students taking major work in other departments. Study 
in the area of water resources is offered under a cooperative arrangement between the De-
partment of Forestry and the departments of Agricultural Engineering, Agronomy, Bacterlo-
ogy, Botany and Plant Pathology, Civil Engineering, Economics, Geology, and Zoology and 
Entomology. 
Students deslrlng to major in this department should present forestry credits substantially 
equivalent to those required of undergraduate students in this institution. 
There are no uniform language requirements for graduate study In forestry. No foreign 
language is required for the degree Master of Forestry. Foreign language requirements, if 
any, for the degree Master of Sdence and the Doctor of Phllosophy are prescribed by the com-
mittee supervising the work of the individual graduate student in accord with his particular 
objectives and needs. 
Open to graduate students for minor only: 301, 302, 380, 386, 397, 400, 407, 442, 444, 
445, 447, 451, 452, 453, 454, 460, 481, 484, 485, 487, 488, 489. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO FOREST RESOURCE 
MANAGEMENT. 
(3-3) Cr. 4. W. 
Evaluation of trends in demand for forest prod-
ucts and services; imfllcatlons for current and 
future management o public and private forest 
and related land and water resources; production 
possibllltles, problems, policy issues. 
102. SEMINAR: INTRODUCTION TO FORESTRY 
AND RECREATION RESOURCE 
MANAGEMENT. (1-2) Cr. 2. S. 
Prerequisite: 101. 
Professional functions ln resource management; 
discussion of current developments and issues. 
110. ORIENTATION. (1-0) Cr. R; F. 
Discussion of forestry as a career. Orientation 
to activities and procedures of the Department 
of Forestry. 
201. FOREST ECOLOGY. 
(0-6) Cr. 2. Summer Camp. 
Field-oriented study of the forest ecosystem and 
its manipulation. 
202. WOOD UTILIZATION. 
(0-6) Cr. 2. Summer Camp. 
Timber products Industries of an important for-
est area; techniques and problems encountered 
in harvesting and processing wood products; 
field study of efficient use of timber. 
203. FOREST MEASUREMENTS. 
(0-9) Cr. 3. Summer Camp. 
Field surveying and inventory sampling. Practice 
In measuring land, forest products, and forest 
stands. Data collection, analysis and estimation, 
and map and report preparation. 
204. MULTIPLE USE OPERATIONS. 
(0-6) Cr. 2. Summer Camp. 
Field study of forest and related resource prob· 
lems and management programs. Interaction 
of user groups, forest industries, resource agen-
cies, and local communities. Examination of con-
filets, issues, and alternative solutions. 
241. FOREST MENSURATION. (2-3) Cr. 3. S. 
Prerequlalte: Math. 162, Com.S. 201, Stat. 104. 
Measurement of trees and forest stands. Prin· 
clples of estimation by sampllng and appllca-
tlons for inventorying forest resources. 
256. DENDROLOGY. 
(Bot. 256) See Botany. 
300. FOREST RESOURCE MANAGEMENT. 
(3-0) Cr. 3. F. 
Prerequlaite: 10 1. 
A technical overview of meneuratlonal, sllvl-
cultural, and managerial methods of concern 
to the specialist in fores~related activities. Not 
open to forest resource management students. 
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301. 
302. 
357. 
360. 
376. 
380. 
386. 
390. 
397. 
400. 
407. 
416. 
417. 
442. 
444. 
FOREST BIOLOGY. 
(3.0) Cr. 3. W. 
Prerequisite: 201, Bot. 256, 310, credit or clas-
sification In Agron. 357. 
Effects of genetic and environmental factors 
on tree processes underlying forest tree pro-
duction. 
FOREST VEGETATION MANIPULATION. 
(3-0) Cr. 3. S. 
Prerequisite: 301. 
The manipulation of forest vegetation in rela-
tion to ecological principles. Two one-day field 
trips. 
FOREST SOILS. 
(Agron. 357) See Agronomy. 
PARK AND RECREATION MANAGEMENT. 
(O.Rec. 360) See Outdoor Recreation Resources. 
APPLIED ENTOMOLOGY. 
(Zool. 376) See Zoology and Entomology. 
WOOD TECHNOLOGY. 
(3-6) Cr. 5. F.W. 
Prerequisite: Bioi. 101. 
Anatomy, macroscofic lndentification, and intro-
duction to chemica and physical properties of 
wood as related to processing. 
WOOD LIQUID RELATIONS. 
(3-3) Cr. 4. F. 
Prerequisite: 380; Chem. 231 or equivalent. 
Cell wall structure; wood in relation to moisture; 
specific gravity; seasoning; protection of wood 
from insects and decay: fire retardant and sta-
bUizing treatments. 
FOREST PROTECTION. 
(3.0) Cr. 3. S. 
Prerequisite: Phys. 111. 
Character and extent of damage to forests by 
fire, weather, animals, and disease. Forest fire 
prevention, presuppresslon, and suppres-
sion. Fire control equipment. 
FOREST REGULATION AND OPERATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 241,301. 
Principles of organizing, regulating, and adminis-
tering forest lands in conjunction with commer-
cial harvest and multiple-use goals for both 
private and publlc ownership. 
FOREST CONSERVATION. 
(3.() or 3) Cr. 3 or 4. F. 
Prerequisite: Bioi. 101. 
Not open to forestry students. Development 
6f forest conservation, national, state, and pri-
vate. Forests ln relation to human needs. For-
estry as related to other conservation work. 
Laboratory designed for students interested in 
farm forestry. 
FOREST INFLUENCES. 
(3-0) Cr. 3. W. 
Prerequisite: 302. 
Influence of forests on climate, soil, water yield 
and s.oll erosion. Water yield and soil erosio~ 
control. 
FOREST PATHOLOGY. 
(Bot. 416) See Botany. 
WOOD DETERIORATION. 
(Bot. 417) See Botany. 
DYNAMICS OF FOREST STANDS. 
(2-3) Cr. 3. W. 
Prerequisite: 241. 
Measurement of growth of forests. Models for 
quantifying stand structure and dynamics. Pre-
diction of future structure, growth, and yield. 
FOREST RESOURCE SURVEYS. 
(4-0) Cr. 4. Alt. S, offered 1973. 
herequlalte: Stat. 104. 
445. 
447. 
451. 
452. 
453. 
454. 
460. 
481. 
Methods for inventorying various forest re$ources 
and uses Including range, water, and recrea-
tional resources. Estimating models and sam-
pling schemes for providing estimates necessary 
to manage these resources within forestry con-
text. 
FOREST PHOTOGRAMMETRY AND 
PHOTo-INTERPRETATION. 
(2-6) Cr. 4. F. 
Prerequisite: 241, C.E. 201. 
Use of aerial photographs in forest management. 
Measurement of land, trees, and timber stands 
on aerial photographs. Preparation of type and 
planimetric maps from photography. Principles 
of remote sensing. Forest resource management 
students only. 
GENERAL PHOTOGRAMMETRY AND 
PHOTO-INTERPRETATION. 
(2-2) Cr. 3. W. 
0 se of aerial and terrestrial photographs in 
resource management and research. Techniques 
of measurement, cartographic methods and in-
terpretation applicable to controlled photo-
graphs. 
MANAGEMENT OF FOREST RESOURCES: 
ECONOMICS AND MANAGEMENT. 
(2-3) Cr. 3. S. 
Prerequisite: 241, Econ. 242. 
Economic factors and analytical methods in-
fluencing decisions by forest resource agencies 
and firms. Marketing of services and products 
provided by such agencies and firms; influence 
of population, income, and related economic 
and social factors. 
MANAGEMENT OF FOREST RESOURCES: QUANTITATIVE ANALYSIS. 
(!i-3) Cr. 4. F. 
Prerequisite: 241, Econ. 242, C.S. 201. 
Methods for rigorously identifying and speci-
fying problems involved in management, pro-
tection, and use of forest resources. Application 
of mathematical and statistical models in solv-
ing these managerial problems. Design and col-
lection of information for use in these models. 
MANAGEMENT OF FOREST RESOURCES: 
POLICY AND ADMINISTRATION. 
(3-0) Cr. 3. W. 
Prerequisite: 452, Pol.S. 215, senior classification. 
Analysis of the political, institutional, and ad-
ministrative processes involved in the formu-
lation of public and private policy concerning 
major forest resource issues. 
MANAGEMENT OF FOREST RESOURCES: 
INTEGRATED CASE STUDIES. 
(1-4) Cr. 3. S. 
Prerequisite: 453. 
Organizing and administration of major forest 
resources. Emphasis on case studies to illustrate 
methods of synthesizing the economic, mathe-
matical, biological, political, and administrative 
principles discussed ln preceding courses. 
FOREST RECREATION. 
(3-0) Cr. 3. W. 
Prerequisite: 451 or Econ. 242. 
Study of forest recreation in the United States. 
Relationship between forest recreation benefits 
and forest practices. Recreation policies and pro-
grams of public and private forest owners. Plan-
ning for recreation in forest management. Current 
problems and issues. 
CHEMICAL PROCESSING OF WOOD. 
(3-3) Cr. 4. Alt. W, offered 1972. 
Prerequisite: 380; 386 recommended. 
Chemical processing of cellulose-derived prod-
ucts; carbonization; destructive distillation; hy-
drolysis. 
484. PROPERTIES OF WOOD. 
(3-9) Cr. 3. Alt. SS, offered 1972. 
Prerequisite: I.Ed. 205. 
Structure and identification of wood; storage 
and handling of lumber; seasoning and other 
defects in lumber; machining and preparation 
of wood for gluing; woodworking glues. !\lot open 
to forestry majors. 
485. WOOD COMPOSITE PRODUCTS. 
(3-3) Cr. 4. Alt. S, offered 1972. 
Prerequisite: 386, one course in organic chem-
istry. 
Principles of adhesion, chemistry of wood ad-
hesives, production of laminated wood, plywood, 
particle board and fiberboard products. A weekly 
seminar on the properties of materials other 
than wood and a field inspection trip. 
487. MECHANICAL PROCESSING OF WOOD. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 380. 
Mechanical processing: sawing, planing, sanding, 
chipping, and defiberizatlon. lJ se of wood in 
structures. 
488. PHYSICAL PROPERTIES OF WOOD. 
(2-3) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 380; Phys. 111 or equivalent. 
Wood m relation to neat, light, sound, and elec-
tricity. Introduction to wood mechanics. 
Forestry 
489. WOOD PRODUCTS SEMINAR. 
(0-2) Cr. 1. S. 
Prerequisite: Senior classlftcatlon. 
387 
Application of the principles of wood science 
to current industrial problems; detailed anal-
ysis of current events in the industry. Student 
presentation involved. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 6 each time elected. 
Prerequisite: Junior classification, permission or 
instructor. 
A. Silviculture. 
B. Wood Technology. 
C. Forestry Economics. 
D. Forest Management. 
E. Range Management. 
F. Forest Mensuration and Photogrammetry. 
H. Honors Program. 
I. Field Inspection Trip. 
491. FOREST RANGE MANAGEMENT. 
(3-0) Cr. 3. F. 
The place of range management in multiple-
use forestry. Historical development of grazing 
in America. Grazing regions of the United States. 
Effects of grazing on physiology and ecology 
of plants. Technical problems in range and ranch 
management. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
504. APPLIED FOREST BIOLOGY. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 302. 
Detailed analysis of the practice of silviculture 
in relation to silvical principles. 
543. FOREST MENSURATION. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 442. 
Estimation of current stand volume and of stand 
growth. Selection of variables for volume and 
yield tables. Applications of sampling methods 
to forest resource surveys. 
570. ECONOMICS OF FOREST PRODUCTION. 
(2-2) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 451, Econ. 308. 
Economic analysis of production alternatives in 
forestry firms. Critical analysis of related re-
search. 
580. CHEMISTRY OF WOOD. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 481, Chern. 334. 
Chemical composition of wood; chemical reac-
tions of wood components; techniques for charac-
terizing wood components. 
583. RHEOLOGY OF WOOD. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 488, Math. 213. 
Viscoelastic behavior of wood; time dependency 
of response to static, quasi-static, and dynamic 
stimull. Nondestructive methods of evaluating 
mechanical properties of wood products. 
587. ADVANCED TOPICS IN WOOD SCIENCE. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 380. 
Recent contributions of research and technology 
to product development. Areas of emphasis in 
basic and applied research. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. 
Prerequisite: Fifteen credits of acceptable grad-
uate work, permission or Instructor. 
A. Silviculture. 
B. Wood Science. 
C. Forest Economics. 
D. Forest Management. 
E. Range Management. 
F. Forest Mensuration and Photogrammetry. 
594. ADVANCED FOREST MANAGEMENT. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 397. 
A seminar approach to the critical analysis 
of forest management problems as exemplified 
in public and private forestry. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. RESEARCH METHODS IN FORESTRY. 
(2-2) Cr. 3. Alt. W, offered 1973. 
Scientific method; hypothesis formulation and 
testing; project and study planning; preparation 
and critical analysis of study plans. Communi-
cation of research results. Institutional factors 
in research. 
602. ADVANCED FOREST BIOLOGY. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 302. 
I >etailed analysis of tree processes underlying 
forest tree production in relation to genetic and 
environmental factors. 
645. ADVANCED FOREST MENSURATION. 
( 4-0) Cr. 4. Alt. S, offered 1972. 
Prerequisite: 543, Stat. 401, 402, 421. 
Theory and appllcatlon of atatlstlcal and mathe-
matical methods to forest measurement. Quanti-
fication problems ln stand structure and growth.· 
Sampling methods for forest Inventory and es-
timation of past and future growth. Recent de-
velopments in forest mensuration. 
388 Courses and Programs 
670. 
688. 
RESOURCE ALLOCATION IN FORESTRY. 
(Econ. 670) (2-2) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 451 , Econ. 308. 
Critical examination of public and private for-
est-related problems, forestry programs designed 
to solve these problems, and related research. 
FORMATION OF WOOD. 
(3~) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 380. 
Structure of the cell wall ln woody plants. Mea-
sures of wood quality; environment as related_ 
to quality. Structure as related to the physical 
properties of wood. 
699. RESEARCH. 
Cr. 1 to 11. 
A. SUviculture. 
B. Wood Science. 
C. Forest Economics. 
D. Forest Management. 
E. Range Management. 
F. Forest Mensuration and Photogrammetry. 
GENERAL SCIENCE 
Dr. Oscar E. Tauber, Chairman 
Graduate Study 
The program offers work toward the degree Master of Science with a major in general 
science. This program is available to graduate students who want or need a more diversified 
course of study than generally is permitted students who specialize in a single subject. Those 
who elect this program are allowed to take courses in three different subjects, each subject 
contributing approximately one-third of the required credits toward the degree. The courses 
which may be used for credit toward this degree are those listed in this catalog for graduate 
credit. In addition to completing a minimum of 45 credits, the student must meet the foreign 
language requirement of the department in which the thesis is supervised. A thesis, which may 
be based on field, laboratory, or library research, is required. 
The program has been most useful to those who wish to improve their subject matter 
competence in teaching. Students who wish to qualify for this degree should consult the pro-
gram chairman as soon as possible so that the committee for direction of the course of study 
may be appointed. 
GENETICS 
William J. Welshans, Ph.D., Head of Department 
Professors: Willard F. Hollander, Ph.D.; Peter A. Peterson, Ph.D.; Donald S. Robertson, Ph.D.; 
Kiyoshl Sadanaga, Ph. D. 
Associate Professors: John D. Imsande, Ph.D.; Wilmer J. Miller, Ph.D. 
Assistant Professors: Alan G. Atherly, Ph.D.; Earle B. Doerschug, Ph.D.; Edward Pollak, Ph.D. 
Instructor: John W. Day, M.A. 
Undergraduate Study 
The Department of Genetics offers instruction in the science of heredity, and in the op-
eration of the laws of inheritance in animals, plants, microorganisms, and human populations. 
The courses also are intended to demonstrate the broad cultural and philosophical aspects 
of this biological science. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
wltb a majo~ ln genetics. Within the major the student may specialize 1n Drosophzla, maize, 
oat, mouse, immunological, microbial, biochemical, and developmental genetics. Minor work is 
offered to students taking majors ln other departments. 
Genetics 389 
No foreign language is required of candidates for the degree Master of Science. 
Candidates for the degree Doctor of Philosophy are required to pass the E. T.S. examination 
for two foreign languages with a score of 400 or better. 
Prerequisite to major work is the completion of a thorough undergraduate curriculum ID 
a biological science, or in a physical science or in agriculture with evidence of excellent schol-
arship and aptitude for scientific research. 
Students taking major work in genetics may take minor work in agronomy, animal science, 
bacteriology, biochemistry, botany, horticulture, mathematics, statistics, veterinary medicine 
or zoology. 
Major and minor work in the area of cell biology is offered under a cooperative arrange-
ment with the departments of Bacteriology, Biochemistry and Biophysics, Botany and Plant 
Pathology, Genetics, and Zoology and Entomology. 
Open to graduate students for minor credit only: 401, 460. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
• 301. INTRODUCTORY GENETICS. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: Elementary course in college biol-
ogy. 
Elementary principles of genetics and their oper-
ation and significance in plant, animal, human 
and microbial populations. 
305. ELEMENTARY GENETICS LABORATORY. 
(0-6) Cr. 2. F.W.S. 
Prerequisite: Should accompany or follow 301 
or 350. 
Laboratory experiments illustrating the laws 
of heredity and their physical basis. 
• 350. PRINCIPLES OF GENETICS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Chern. 231, Bioi. 1 01. 
An initial course exploring the principles of 
genetics at a greater depth and scope than 
Gen. 301. Elementary principles and fundamen-
tal concepts, including genetic mapping, gene 
Interactions, molecular genetics, polyploidy, 
chromosomal rearrangements, and cytoplasmic 
inheritance will be discussed. This course will 
prepare a student to enroll in advanced courses 
without taking Gen. 401. 
400. HUMAN HEREDITY. 
(3-0) Cr. 3. S. 
Prerequisite: Elementary course In college biol-
ogy. 
Principles of genetics as applied to human popu-
lations, including sex determination, sex link-
age, inheritance of dominant and recessive trults, 
applications of the Hardy-Weinberg formula to 
the Inheritance of blood types, and recessive 
factors. 
•401. INTERMEDIATE GENETICS. 
(3-0) Cr. 3. F. 
Prerequisite: 301. 
Fundamental methods und concepts In genet-
Ics· chromosome mapping, gene structure, ele-
mentary mathemullcul genetics, polyploidy, und 
meiotic analysis. 
460. INTRODUCTION TO MATHEMATICAL 
GENETICS. 
(3-0) Cr. 3. S. 
Prerequisite: 350 or 401; knowledge or elemen-
tary algebra. Pollak. 
Elementary probability und Its uppllcutlon to 
:\lcndelian, population, undquuntltutlve genetics. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: 305: 350 or 401. 
•Both 301 and 350 cannot be used for graduation 
credit. Both 350 and 401 cannot be taken for credit. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
536, 537. GENETIC STATISTICS. 
(Stat. 536, 537) See Statistics. 
590. SPECIAL TOPICS. 
(0-3 to 9) Cr. arr. 
Prerequisite: 305, 401. 
COURSES FOR GRADUATE STUDENTS, major or minor 
605. 
615. 
CYTOGENETICS. 
(Bot. 605) (3-0) Cr. 3. W. 
Prerequisite: 350 or 401; C.Bio. 527. Robertson. 
Studies of cytology and genetics In plants and 
animals with emphasis on crossing over and 
changes in chromosome structure and number. 
LABORATORY IN CYTOGENETICS. 
(0-6) Cr. 2. S. 
Prerequisite: 605. Sadanaga. 
Laboratory methods and techniques for cyto-
genetical research, with emphasis on plants. 
620. 
621. 
MOLECULAR GENETICS. 
(Bact. 620, lm.Bio. 620) (3-0) Cr. 3. S. 
Prerequisite: 350 or 40L 
Structure, mutation, and recombination of genes 
considered at the molecular level; blosynthetlc 
pathways and gene interaction; the gentle code, 
protein synthesis, and regulatory mechanisms. 
BACTERIAL GENETICS. 
(Bact. 621) See Bacteriology. 
390 Courses and Programs 
630. 
635. 
640. 
ADVANCED PLANT GENETICS. 
(3-0) Cr. 3. S. 
Prerequisite: 350 or 401. Robertson. . (;enetlc analysis of plants including evolutiOn, 
blochemkal genetics, translation of ~enetic ~~­
formation, cytoplasmic lnherltan~e,. mcompatJ-
billty systems, alterations of meJO:sJs, and sex 
determination. 
ANIMAL GENETICS. 
(~6) Cr. 5. W. 
Prerequisite: 305; 350 or 401. Hollander. 
Analytical rrocedures by mea~s of markers, 
with specla regard to Drosophlla; surveys of 
the status or genetic analysis In animals, es-
pecially domesticated species. 
GENES AND MUTATIONS. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 350 or 401. Peterson. 
Analysis of selected genes and mutations in mi-
646. 
650. 
690. 
698. 
699. 
crobial and higher forms. Topics include genetic 
fine structure, rates of mutation, units of recom-
bination, controlling elements, and evolutionary 
aspects of mutation. 
IMMUNOGENETICS. 
(lm.Bio. 646) (3-0) Cr. 3. Alt. F, offered 1973. 
Prerequisite: 350 or 401; Bact. 57 5 or consent 
of Instructor. Miller. 
Application of immunological principles t? gen~t­
ics; analytical procedur_es. of blood typmg, m-
dividual and species vanatwn. 
POPULATION GENETICS. 
(An.S. 650) See Animal Science. 
SEMINAR. 
Cr. I. F.W.S. 
SEMINAR IN CELL BIOLOGY. 
(C.Bio. 698) See Cell Biology. 
RESEARCH. 
GEOGRAPHY 
For description of courses, see Earth Science. 
GEOLOGY 
For description of courses, see Earth Science. 
HISTORY 
Walter Rundell. Jr., Chairman of Department 
Professors: Richard N. Kottman, Ph.D.; Earle D. Ross, Ph.D.; Harold I. Sharlin, Ph.D. 
Associate Professors: Leon J. Apt, Ph.D.; V. Alton Moody, Ph.D.; James W. Whitaker, Ph.D. 
Assistant Professors: Adrian A. Bennett, Ph.D.; Hamilton Cravens, Ph.D.; John M. Dobson, 
Ph.D.; Clair W. Keller, Ph.D.; Kenneth G. Madison, Ph.D.; George T. McJimsey, Ph.D.; Glenn 
0. Nichols, Ph.D.; Wayne S. Osborn, Ph.D.; Alan F. Wilt, Ph.D.; Philip B. Zaring, Ph.D. 
Instructors: Achilles Avraamides, M.A.; Don C. Rawson, M.A. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in history, leading to 
the degree Bachelor of Arts, see Sciences and Humanities, Curriculum. 
The department offers introductory courses designed for all students as part of their gen-
eral education, as an introduction to further study in their field, or as a complement to or 
preparation for vocational training. The department also offers courses for advanced under-
graduate work ln United States history, Latin American history, European history, Asian his-
tory, and history of science and technology. 
Students majoring in history may substitute a second major in international studies for 
the minor requirement of the College of Sciences and Humanities. See International Studies. 
A prelaw undergraduate program may be pursued through a major in history. For a more 
complete statement, see Preprofessional Programs. 
Students can prepare to teach history in the secondary schools. For the University state-
ment of requirements for teacher certification, see College of Education. 
History 391 
Graduate Study 
. The de~artment offers work for the degree Master of Arts with majors in history and in 
history of science and technology. Both programs are designed to bl d 
· h · h ch 1 d · · ena e a gra uate to teach 
m Ig s oo s an JUruor ~olleges, enter government service, or pursue further study . 
. students may .elect either a nonthesis program or a thesis program. Those choosing a non-
the.sis program. will take oral ~~~pr~hensive examinations over two survey fields, such as 
Uruted States his.tory, ~estern CIVil~zat10n, or the like. Those writing a thesis will be examined 
orally on the thesis and Its related historical milieu. 
Open to graduate students for minor credit: any 400-level course. 
COURSES PRIMARILY FO~ UNDERGRADUATE STUDENTS 
201, 202, 203. WESTERN CIVILIZATION. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 202: 201; 203: 202. 
Social and cultural development of western civ-
ilization from the ancient Near East to the 
present, emphasizing western economic and po-
litical ideas and institutions; problems of his-
torical change and continuity; basic methodol-
ogy. 
• 221, 222, 223. HISTORY OF THE AMERICAN 
NATION. 
(3-0) Cr. 3 each. Yr. 
221: National foundations. Colonial background; 
revolution; confederation and constitutions· na-
tionalism and democracy. 222: National ex'pan-
sion and internal conflict. Forces of unity and 
disunity, division and reunion. 223: National 
consolidation and world power; emergence of 
the new nation; modern industrialism and In-
ternational relations. 
286. BLACK AND WHITE IN AMERICA. 
(3-0) Cr. 3. S. 
Historical trends in race relations from 1619 
to present. Slavery, segregation, and nature 
of black and white protests against these In-
stitutions. 
•325, 326,327. HISTORY OF ENGLAND AND 
GREAT BRITAIN. 
(3-0) Cr. 3 each. Yr. 
325: England to 1485. Celtic and Roman Brit-
ain, Anglo-Saxon foundations; Anglo-Norman ad-
ditions. Religious, constitutional, cultural 
achievements. Break-up of medieval stability. 
326: England, 1485-1783. The Henrician and 
Elizabethan recovery; the struggle between 
Crown and Parliament; Puritanism; triumph of 
the aristocracy; growth and loss of empire. 327: 
Great Britain since 1783. Economic foundations; 
defeat of Nafoleon and victory of liberalism; 
supremacy o House of Commons; decline of 
British power and victory of socialism. 
340,341. HISTORY OF CHINA. 
(3-0) Cr. 3 each. 340: F; 341: W. 
Prerequisite: 341: 340. 
340: Premodern China. gconomlc, Intellectual, 
cultural, and social developments from earliest 
times to 1600. 341: Early impact of Europe on 
China; emergence of China as an important 
nation in the 19th century; nationalist and com-
munist revolutions in the 20th century. 
•350, 351, 352. HISTORY OF LATIN AMERICA. 
(3-0) Cr. 3 each. Yr. 
350: Pre-Columbian civilizations; Spanish and 
Portuguese discovery and colonization in Amer-
Ica; development of colonial institutions to 1760. 
351: Bourbon reforms of the late 18th century; 
wars of independence; organization of national 
states. 352: Society, economy, and politics of 
20th-century Latin America. 
375. HISTORY OF AMERICAN AGRICULTURE. (3.{)) Cr. 3. F.W.S. 
American agricultural development from colonial 
times to the present. 
•382, 383, 384. ECONOMIC HISTORY OF THE 
UNITED STATES. 
( 3.{)) Cr. 3 each. Yr. 
Prerequisite: Sophomore standing. 
Growth of Important industries, regional special-
ization, development of economic Institutions, 
~elation of government to business enterprise. 
382: to 1828; 383: 1828-1900; 384: since 1900. 
387A, 3878. MILITARY HISTORY OF THE 
UNITED STATES. 
(3-0) Cr. 3 each. 387A: W; 3878: S. 
Prerequisite: 3878: 387 A. 
Diplomatic, economic, political, and social causes 
and consequences of American wars; develop-
ment of military and naval techniques, tech-
nology, strategy, and tactics. 387A: 18th and 
19th centuries. 3878: 20th century. 
399. HISTORICAL TECHNICS. 
(3-0) Cr. 3. F. 
1 ntroductlon to methodology for students major-
ing in history. Bibliographic techniques, methods 
of evaluating source materials, conducting re-
search, and writing history. 
•400A, 4008, 400C. ANCIENT HISTORY: 
PRECLASSICAL MEDITERRANEAN WORLD. 
(3.{)) Cr. 3 each. Alt. Yr, offered 1971. 
Prerequisite: Nine credits In history. 
400A: Primary Civilizations: Mesopotamia, 
Egy8t, Greece from the neolithic revolution to 
1201 B.C. 400B: The era of Small Powers-
1200-800 B.C.; Hebrews and their neighbors; 
Greece in the Age of Heroes. 400C: The final 
unification of Ancient Near East-800-333 B.C.; 
Assyrian, nco-Babylonian, Egyptian, and Per-
sian empires; influence of Near East on Greece 
800-600 B.C. 
• 4'03A, 4038, 403C. ANCIENT HISTORY: THE 
CLASSICAL WORLD. 
(3-0) Cr. 3 each. Alt. Yr, offered 1972. 
Prerequlslte: Nine credits In history. 
403A: Classical Greece 600-338 B.C. 403B: Hel-
lenistic World; Alexander's conquests, his suc-
cessors; rise of Rome, conquest of the Medi-
terranean world to 30 B.C. 403C: The Roman 
Empire from Augustus to Dlocletlan and Con-
stantine, 30 B.C. - 312 A.D. 
•404A, 4048, 404C. HISTORY OF MEDIEVAL 
WESTERN EUROPE. 
(3.{)) Cr. 3 each. Yr. 
Prerequisite: Nine credits In blatory. 
Development of polltlcal, economic, and social 
Institutions. 404A: Earl~ Middle Ages; 4048: 
High Middle Ages; 404C: Late Middle Ages. 
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407. THE ITALIAN RENAISSANCE. 
(3-0) Cr. 3. W. 
Prerequisite: Nine credits In history. 
Secularization of society, city-states, economic 
growth and decline, new Intellectual Interests, 
historiography. 
408. EUROPE: 1500 to 1648 (REFORMATION). 
(3-0) Cr. 3. S. 
Prerequisite: Nine credits In history. 
The Northern Renaissance; emergence of re-
Hglous dissent; Protestant revolt; triumph and 
tragedy of Spain; victory of Calvinism; reaction 
and reform within Roman Catholicism; religious 
wars and the emergence of France. 
•410A, 4108, 410C. CONTEMPORARY EUROPE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Nlne credits In history. 
410A: The Age of European pre-eminence. 1871-
1914; 410B: The Great War and after; 410C': 
Europe since 1939. 
•4tlA, 4118. ECONOMIC HISTORY OF MODERN 
EUROPE. 
(3-0) Cr. 3 each. 411A: F; 4118: W. 
Prerequisite: Nine credits in history. 
411A: Economic and political revolutions 1750-
1900; English and continental heritage from 
medieval Europe; commercial, Industrial, agri-
cultural revolutions; economic institutions and 
reforms; capitalism, comretltion, imperialism. 
411 B: Rise of contlnenta industry; changes in 
labor, transportation, markets, reparations, rev-
olutions, reconstruction, competition, depression, 
and war. 
•416A, 4168, 416C. HISTORY OF RUSSIA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Nine credits in hl&tory. 
416A: Kiev an and Muscovite Russia, 850-1 700. 
Origins of Russian state; Mongol invasion; rise 
of Moscow. 416B: Imperial Russia, 1700-1917. 
Peter the Great and his successors; impact of 
the West; eve of the Revolution. 416C: Soviet 
Union, 1917 to present. Revolution and Russian 
society; emergence of the USSR as a world 
power. 
•421A, 4218. TUDOR-STUART ENGLAND. 
(3-0) Cr. 3 each. 421A: F; 4218: W. 
Prerequisite: Nine credits In history. 
421A: Tudor England, 1485-1603. Polltlcal, eco-
nomic, and cultural development of 16th century 
England. 421B: Stuart England, 1603-1714. Em-
phasis on the constitutional and economic prob-
lems in the development of the modern state. 
• 430A, 4308, 430C. HISTORY OF SCIENCE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Nine credits In history. 
430A: Prehistory to Copernicus: Development 
of natural science in Babylonia, Egypt, China, 
India; Greek science; medieval and Arable sci-
ence. 430B: Beginnings of modern science: the 
16th, 17th, and 18th century revolutions In 
astronomy, mechanics, biology, and chemistry. 
Rise of scientific societies and the experimental 
method. 430C: Modern science: Development 
of physics, chemistry, and biology in the 19th 
and 20th centuries. 
431A, 4318. HISTORY OF ENGINEERING. 
(Engr. 431A, 4318) See Engineering. 
433. SCIENCE AND MODERN THOUGHT FROM 
1500TO PRESENT. 
(3.0) Cr. 3. S. 
Prerequisite: Nine credits In history. 
Interaction of scientific with social, polltlcal, and 
economic thought. 
443. MODERN JAPANESE HISTORY. 
(3-0) Cr. 3. S. 
Prerequisite: Nine cred.lta In history. 
Polltlcal, cultural, social, and economic history 
of Japan, particularly since 1853. 
• 462A, 4628, 462C. COLONIAL AMERICA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Nine credits in history. 
Expansion of Europe an,d colonial foundations. 
Economic, political, and social development to 
1776. 
464. THE JACKSONIAN MOVEMENT. 
(3.0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Nine credits In history. 
Origins, development, and significance of Jack-
sonian democracy in determining and revealing 
the nature of American economic, social, and 
political mores and institutions. 
466. SECTIONAL CONFLICT AND THE CIVIL 
WAR. 
(3.0) Cr. 3. F. 
Prerequisite: Nine credits In history. 
Economic, social, political, and psychological 
conflicts which undermined the democratic pro-
cess and drove the United States to ClvU War. 
468A. THE RECONSTRUCTION ERA 1865-1877. 
(3-0) Cr. 3. W. 
Prerequisite: Nine credits In hl&tory. 
Major social and political features of the United 
States following the Civil War. The decision 
to reconstruct the South. Accomplishments and 
failures of reconstruction. 
•469A, 4698, 469C. TWENTIETH CENTURY 
AMERICA. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Nine credits in history. 
Major political, economic, and social develop-
ments of the nation from advent of Progressiv-
Ism to present; emphasis on growth of the gov-
ernment as a regenerative force in American 
society. 469A: Progressive Movement, home 
front during WWI, red scare, and post-war reac-
tion. 4698: New economic era of the 1920's, 
depression, Hoover administration, the New 
Deal. 469C: Wartime America, Fair Deal, Modern 
Republicanism, the New Frontier, and the Great 
Society. 
471. SOCIAL AND INTELLECTUAL HISTORY 
OF THE UNITED STATES. 
(3-0) Cr. 3. S. 
Prerequisite: Nine credits in history. 
Development of social and intellectual move-
ments, institutions, and leaders. 
•474A, 4748. THE WESTWARD MOVEMENT AND 
FRONTIER DEVELOPMENT. 
(3-0) Cr. 3 each. 474A: F; 4748: W. 
Prerequisite: Nine credits ln history. 
4 74A: Occupation, distribution, and political or-
ganization of the public domain; Indian-white 
relations; 474B: Economic exploitation of the 
publlc domain (fur trade, mining, lumbering, 
range cattle industry, fanning), social adjust-
ments (law and order, religion, education, and 
culture). 
•477A, 4778, 477C. HISTORY OF THE UNITED 
STATES FOREIGN POLICY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Nine credits In history. 
Diplomatic history emphasizing penetration of 
American Influence in those areas where the 
United States has exercised leadership. 4 77 A: 
Diplomacy from the American Revolution to 
post-Civil War expansionism. 4778: America's 
rise as a world power from the Spanish Ameri-
can War to World War I; peace making. 477C: 
Diplomacy of 1920's to present. 
478. VA-SOVIET RELATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: Nine credits In bl&tory. 
Diplomatic issues between the two states from 
the Inception of the Soviet U nlon to the present; 
emphasis on period of nonrecognition and Ameri-
can Intervention in Russian CivU War, and origins 
of the Cold War. 
*479A, 4798. INTER-AMERICAN RELATIONS. 
(3-0) Cr. 3 each. 479A: F; 4798: W. 
Prerequisite: Nlne credits in history. 
Relations between the United States and other 
nations of the western hemisphere; rise of United 
States influence in this area. 4 79A: 19th cen-
tury .. Evolution of Monroe Doctrine. Pan-
Amencanism, and economic penetration by the 
United States. 479B: 20th century. UnitedStates 
hegemony in the Caribbean, multUateralization 
of the Monroe Doctrine, and hemispheric soli-
darity. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3 each time taken. 
History 393 
Prerequisite: Permission or department chair· 
man; 9 credits in history. 
Reading and reports on problems selected in 
conference with each student. 
H. Honors Program. 
• Any course listed in the following history sequences 
!"ay be taken independently: 221, 222, 223; 325, 326, 
327; 350, 351,352;382,383,384;400A,4008, 400C; 
403A, 403B, 403C; 404A, 4048, 404C; 410A, 4108, 
410C; 411A, 4118; 416A, 4168, 416C; 421A, 4218; 
430A, 4308, 430C; 462A, 4628, 462C; 469A 4698 
469C; 474A, 4748; 477A, 4778, 477C; 479A: 4798: 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
512A, 5128. EUROPEAN INTELLECTUAL 
HISTORY. 
(3-0) Cr. 3 each. 512A: Alt. W; 512B: Alt. S, 
offered 1 973. 
Prerequisite: Nine credits ln history. 
512A: European ideas from the Renaissance 
through the Enlightenment. 5128: From the 
Enlightenment to the present. 
515. HISTORY OF TECHNOLOGY IN THE 
UNITED STATES. 
(Engr. 515) See Engineering. 
517A, 5178. HISTORY OF MODERN GERMANY. 
(3-0) Cr. 3 each. 517A: Alt. W; 517B: Alt. S, 
offered 1972. 
Prerequisite: Nine credits in history. 
517 A: Central Europe in the 17th and 18th 
centuries. 517B: Economic, political, and social 
developments in 19th· and 20th-century (~er­
many. 
541. PHILOSOPHY OF HISTORY. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Nlne credits In history. 
Concepts of causality, time, determinism, nature, 
and generalization. 
561. TECHNOLOGY IN DEVELOPING 
COUNTRIES. 
(Engr. 561) See Engineering. 
590. 'SPECIAL TOPICS. 
Cr. 1 to 3 each time taken. 
Prerequisite: Permission of Instructor. 
591A, 5918, 591C. SEMINAR IN HISTORY OF 
SCIENCE. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Permission of instructor. 
591A: Creativity in sciences and humanities. 
Comparison of careers in these fields. Reasons 
for choice of career and how originality is ex· 
pressed. 591B: Relation between science and 
technology. Effects of technological change on 
scientific thought and new theories on tech-
nology. Prehistory to present. 591 C: His tory of 
science and technology. 
592. SEMINAR IN EAST ASIAN HISTORY. 
(3..0) Cr. 3. S. 
Prerequisite: Permission of instructor. 
Topics vary each time offered. 
593. SEMINAR IN AMERICAN HISTORY. 
(3-0) Cr. 3 each time taken. 
Prerequisite: Permission of instructor. 
Topics vary each time offered. 
A. Colonial Period. 
C. Jacksonian America. 
D. Civil War and Reconstruction. 
E Twentieth Century. 
F. Constitutional. 
G. Diplomatic. 
H. Economic. 
I. American Frontier. 
J. Intellectual. 
594. SEMINAR IN EUROPEAN HISTORY. 
(3-0) Cr. 3 each time taken. 
Prerequisite: Permission of lnstructor. 
Topics vary each time offered. 
A. Ancient. 
B. Medieval. 
C. English. 
D. Modern. 
E. Diplomatic. 
F. Economic. 
G. German. 
H. French. 
I. Russian. 
J. Intellectual. 
596A, 596B. HISTORICAL METHODS. (3-0) Cr. 3 each. 596A: F; 5968: W. 
Prerequisite: 596A: Permission of Instructor: 
596B: 596A. 
Original sources, bibliography, criticism of evi-
dence, form. 
COURSE FOR GRADUATE STUDENTS, major or min.or 
699. RESEARCH. 
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HOME ECONOMICS 
Helen LeBaron Hilton, Ph.D., Dean of Home Economics 
Julia FaJtinson Anderson, M.S., Associate Dean 
Marguerite Scruggs, Ph.D., Assistant Dean for Graduate Study and Research 
Lydia L. Inman, Ph.D., Coordinator of Resident Instruction 
Sandra E. Sime, B.S., Career Planning, Placement Director 
Associate Professor: Irene Haynes Buchanan, M.S. 
Assistant Professor: Jeannette M. Korslund, M.S. 
Instructors: Marlene Armbrecht, M.S.; Edith E. Hewitt, B.S.; Elizabeth E. Kiser, B.S.; Joyce 
Schares Pins, B.S.; Cheryl Jean Settle, B.S. 
Courses Administered by the College of Home Economics 
Courses listed below are offered for undergraduate students in all curricula of the College 
of Home Economics. See Home Economics Currzcula. All courses are offered on satisfactory-
fall basis only. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
150. COOPERATIVE WORK-STUDY PROGRAM. 
Cr. arr. F.W.S. 
190. SELF STUDY AND CAREER CHOICE OF 
WOMEN. (2..0) Cr. 2. F. 
Prerequisite: Permission of Instructor. 
Analysis of one's goals, interests, and ablll· 
ties in relation to a woman's role In society 
and career opportunities In home economics. 
Enrollment limited to freshmen and sophomores 
In home economics. 
250. COOPERATIVE WORK-STUDY PROGRAM. 
Cr. arr. F. W.S. 
290. SPECIAL PROBLEMS. 
Cr. arr. 
350. COOPERATIVE WORK-STUDY PROGRAM. 
Cr. arr. F.W.S. 
400. PROFESSIONAL RELATIONS. 
Cr. R; F.W.S.SSI. 
Procedure In securing positions. Employer-
employee relationship. 
420. SENIOR SEMINAR. 
(1-0) Cr. 1. S. 
A.. Home Economics for General Education. 
B. Home Economics Journalism. 
440. INTERDEPARTMENTAL SEMINAR. 
Cr. 1 to 3. F.W.S. 
A. Issues. 
B. Field Trip. 
C'. International. 
D. Sophomore. 
H. Honors. 
450. COOPERATIVE WORK-STUDY PROGRAM. 
Cr. arr. F.W.S. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
H. Honors. 
COURSES FOR GRADUATE STUDENTS, major or minor 
540. GRADUATE SEMINAR. 
Cr. arr. F.W.S. 
590. SPECIAL TOPICS. 
Cr. arr. 
A. Interdepartmental. 
B. Field Trip. 
HOME ECONOMICS EDUCATION 
Ruth P. Hughes, Ph.D., Head of Department 
Professors: Hester Chadderdon, Ph.D.; Florence Fallgater, D.Sc.; Lydia L. Inman, Ph.D.; 
Eleanore L. Kohlmann, Ph.D.; Marguerite Scruggs, Ph.D. 
Associate Professors: Irene Beavers, Ph.D.; Virginia F. Thomas, Ph.D. 
Assistant Professors: Alyce M. Fanslow, Ph.D.; Dorothea W. Gienger, M.1S.; Lillie E. Magilton, 
M.S.; BlancheR. Miller, M.S.; Merlene E. Nelson, M.S. 
Instructor: Gladys M. Ebert, M.S. 
Home Economics Education 395 
Undergraduate Study 
For undergraduate curriculum in home economics education leading to the degree Bach-
elor of Science, see Home Economics Education, Curriculum. 
The department offers work for the degree Bachelor of Science with major in home eco-
nomics education. The curriculum is planned for those who wish to prepare for teaching in 
junior and senior high schools. By utilizing some elective credits for certain courses, this cur-
riculum also prepares for home economics extension service. 
Students may enroll in the department as sophomores but must apply to and be ac-
cepted by the departmental committee and the College of Education Committee on Academic 
Standards in order to advance to the teacher education program or preparation for extension 
service. For the teacher education program, including requirements for teaching certlfication, 
see College of Education. 
Vocational Education Qualifications 
The Department of Home Economics Education is approved by the State Board for Voca-
tional Education for the preparation of teachers who desire to teach in approved vocational 
homemaking programs. 
Preparation for Home Economics Extension Service 
Students in home economics education will have a strong basic background for home eco-
nomics extension service. For specific preparation see Home Economics, Curricula. Educ. 468 
should be included. In addition, electives should be considered in consultation with the state 
leader of home economics extension programs, the coordinator of extension personnel training 
or district leaders for home economics programs. See also Extenston Services. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in home economics education and minor work to students taking major work in 
other departments. 
A student expecting to do major work should have fundamental knowledge of psychology, 
education, sociology, and home economics. The exact requirements will depend upon the field 
of work the student expects to pursue. 
A foreign language is not required for the degrees Master of Science or Doctor of Philos-
ophy. Statistics is included in the program of study for both degrees with a higher level of 
competence required for the degree Doctor of Philosophy. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
406. METHODS OF TEACHING HOME 
ECONOMICS. 
(3-3) Cr. 4. F.W.S. 
Prerequisite: Educ. 305; admission Into teacher 
preparation program. 
Responslbllltles of home economics educators 
in applying principles of learning and of adoles-
cent development to instruction. Philosophy of 
home and family life education. 
407. SUPERVISED TEACHING IN HOME 
ECONOMICS. 
Cr. 9. F.W.S. 
Prerequisite: 406, A.A. 261, C.D. 236, F.&N. 
303, F.E. 254 or 318, F.E. 415 or 488, Sp. 211, 
T.&C. 125, cumulative grade-point average of 
2.3. 
Supervised teaching In approved centers of in-
struction. Advance reservation required. 
410. PLANNING AND EVALUATING HOME 
ECONOMICS PROGRAMS. 
Cr. 4. F.W.S. 
Prerequisite: H.Ed. 407, 417. 
Developing plans for home economics education· 
al programs for youth and adults of varied 
abUltles and socioeconomic levels. 
415. PRINCIPLES OF EDUCATION APPLIED TO 
HOME ECONOMICS. 
(2-0) Cr. 2. W. 
Prerequisite: Junior classlftcatlon. Not open to 
majors. 
Principles of planning and methods used In home 
economics educational programs. 
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417. SUPERVISED EXPERIENCES IN HOME 
ECONOMICS EDUCATION. 
Cr. 3. F.W.S. 
Prerequisite: Concurrent registration in H.Ed. 
407. 
Supervised professional experiences In educa-
tional programs involving community organiza-
tions, agencies, and key persons in the community 
and the school who work with individuals and 
famlJies. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
A. Adult Education. 
C. Curriculum. 
D. Evaluation. 
E. Extension. 
G. General. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. SHORT COURSE. 
Cr. arr. SS. 
Prerequisite: Permission of instructor. 
A. Adult Education. 
B. Evaluation. 
C. Curriculum. 
D. Program Planning. 
E. Supervision. 
F. Teacher Education. 
505. WORKSHOP. 
Cr. 1 to 5. SS. 
Prerequisite: Permission of instructor. 
Concentrated group study of problems in fields 
of home economics education. Sections offered 
wlll vary from year to year. 
A. Adult Education. Beavers. 
B. Evaluation. Fanslow. 
C. Home Economics Curriculum. Kohlmann. 
D. Supervision and Administration. Thomas. 
E. Special. 
507. TRENDS IN TEACHING HOME 
ECONOMICS. 
(2 or 3-0) Cr. 2 or 3. F.SS. 
Prerequisite: Teaching experience. 
Economic, political, and social changes affecting 
the home economics curriculum; the application 
of new knowledge and educational theory to 
curriculum planning; developments in organi-
zation, media, and methods for teaching home 
economics. 
508. ADULT EDUCATION IN HOME ECONOMICS. 
(3-0) Cr. 3. W.SS. 
Prerequisite: Nine credits In home economics 
education and, or education. 
Contribution of home economics subject matter 
to adult education for home and family living, 
occupational training, and personal enrichment; 
methods of promoting, organizing, teaching, and 
evaluating adult programs; structure and goals 
of organizations and agencies related to home 
economics adult-education programs. 
509. TEACHING FOR HOME ECONOMICS 
RELATED WAGE-EARNING OCCUPATIONS. 
( 1-2) Cr. 2. S.SS. 
Prerequisite: Nine credits in home economics 
education and, or education. 
Planning and conducting courses for training 
adolescents and adults in home economics re-
lated wage-earning occupations. Planning and 
arranging business and industrial experiences 
for job trainees. 
590. SPECIALTOPICS. 
Cr. arr. 
Prerequisite: 406. 
A. Adult Education. 
B. Administration. 
C. Curriculum. 
D. Evaluation. 
E. Extension. 
F. Supervision. 
G. General. 
I. Teacher Education. 
,J. Research Methodology. 
COURSES FOR GRADUATE STUDENTS, major or minor 
605. HOME ECONOMICS CURRICULA. 
~)Cr. 3. W.SS. 
requisite: Fifteen credits In education and 
teaching experience. Kohlmann. 
Curriculum building applied particularly in home 
economics for secondary schools and colleges. 
606. EDUCATIONAL LEADERSHIP AND 
SUPERVISION IN HOME ECONOMICS. 
(3-0) Cr. 3. S.SS. 
Prerequisite: Five credits In graduate courses 
In home economics education. Thomas. 
Objectives, princlplest and functions of super-
vislon in student teacning, school systems, and 
state departments of education. 
609. ADULT EDUCATION IN FAMILY LIFE. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 508 or experience In adult edu-
cation. Beavers. 
Philosophy of family l1fe education for adults. 
Interests and needs of various age and social 
groups. Methods and materials effective in group 
work and In educational media such as radio 
and television. Findings of research in the field 
of adult and family life education. 
610. SEMINAR. 
Cr. 1 each quarter. W.S.SS. 
611. DESIGN OF RESEARCH IN HOME 
ECONOMICS EDUCATION. (3-0) Cr. 3. F.SS. 
Prerequisite: Credit or classlflcatlon in Educ. 
552 or Stat. 401. Fanslow. 
Exploratory, descriptive, quasi-experimental, ex-
perimental, and historic research designs. N ced-
ed research in home economics education. Plan-
ning a research study. Evaluation of research 
reports. 
612. EVALUATION IN HOME ECONOMICS. (3-0) Cr. 3. S.SS. 
Prerequisite: Twelve credits In education. 
Selection and construction of evaluation devices. 
Their use and interpretation in home economics 
programs. 
699. RESEARCH. 
Horticulture 397 
HONORS PROGRAM 
Edwin C. Lewis, Ph.D., Chairman 
The Honors Program provides an opportunity for except~onally capable students to devel-
op individualized degree programs by modifying the requirements in their curriculum, by skip-
ping prerequisites, by engaging in independent study, and by participating in special courses 
and special sections of existing courses available only to Honors Program students. The pur-
pose of the Honors Program is to meet the needs of those students who have demonstrated 
high capability and whose educational goals cannot readily be met through the normal degree 
program. 
Each undergraduate college operates its own Honors Program, administered by a commit-
tee. This committee is responsible for admitting students to the program and for approving 
their degree programs. 
Eligibility 
Students are ordinarily not eligible for admission to the Honors Program until they have 
completed at least two quarters, nor will students with fewer than 72 credits remaining until 
graduation ordinarily be admitted. A cumulative grade-point average of 3. 35 or above is nor-
mally required for admission, although a student with a lower grade-point average may apply 
for admission. 
Spacial Educational Opportunities 
The University Honors Program conducts Honors seminars, open only to small groups of 
Honors Program students. All members of the Honors Program are expected to enroll in at 
least one seminar each year. Honors seminars are offered only on a satisfactory-fail basis. 
Honors seminars are listed under University Studies 321 H, 322H, and 323H. 
Honors courses open only to Honors Program students, and Honors sections of regular 
courses, are offered by several departments. Those listed in this catalog include Psych. 230H, 
333H, and 491H, and Sp. 211 H. These are described in the departmental statements. Other 
special sections and courses are announced as they become available. The H designation may 
be used to create an Honors section of any course or to indicate that a student should receive 
Honors credit for work in a certain course. 
Many departments offer opportunities for independent study or research under Special 
Problems listings in individual departments. When designated by H, a special project thus 
listed will carry Honors credit. 
For further information concerning the Honors Program, see the University chairman in 
the Honors Program office, Room 1 02, Botany Hall. 
HORTICULTURE 
Ervin L. Denisen, Ph.D., Chairman of Department 
Professors: Arthur E. Cott, M.S.; John P. Mahlstede, Ph.D.; Harry E. Nichols, M.S.; Bethel 
S. Pickett, M.S.; Julian C. Schilletter, Ph.D.; Emil C. Volz, M.S. 
Associate Professors: Griffith J. Buck, Ph.D.; James D. Kelley, Ph.D.; Charles H. Sherwood, 
Ph.D.; Benjamin F. Vance, B.S.; Jack L. Weigle, Ph.D. 
Assistant Professors: Robert J. Bauske, Ph.D.; Charles W. Heuser, Ph.D.; Clinton F. Hodges, 
Ph.D.; M. LeRon Robbins, Ph.D. 
Instructors: Allan R. Beck, B.S.; Elden J. Stang, M.S. 
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Undergraduate Study 
For undergraduate curriculum in horticulture leading to the degree Bachelor of Science, 
see Horticulture, Curriculum. 
The curriculum in horticulture with its four minors is designed for students desiring ( 1) 
technical horticulture with emphasis either in general horticulture, ornamental horticulture, 
floriculture, fruit and vegetable production, nursery management, or turfgrass management; 
( 2) horticultural business; ( 3) horticultural science; and ( 4) horticultural teaching with empha-
sis on teaching general horticulture or extension horticulture. 
Horticulture offers a career for both urban and rural students and for both men and 
women. 
The broad field of horticulture provides new and expanded opportunities through current 
developing local, state, and national programs of beautification and recreation, teaching horti-
culture at high school and post high school levels, public arboretums and gardens, and food 
production for developing nations and disadvantaged citizens. The present curriculum minors 
have been designed to meet these needs and opportunities plus the traditional areas of study 
in horticulture. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in horticulture, and minor work for students taking major work in other depart-
ments. Within the major the student may specialize in fruit crops, vegetable crops, floricul-
ture, nursery crops, ornamentals, and turfgrass. 
Prerequisite to major graduate work is the completion of courses covering the general 
field of horticulture or botany and the underlying sciences. 
Students with major interest in fruit crops, floriculture, vegetable crops, nursery crops, 
ornamentals, or turfgrass should present 15 credits of undergraduate work in horticulture, 
botany, landscape gardening, or agronomy. The student also should have a working knowledge 
of inorganic and organic chemistry, general botany, and soils equivalent to the requirements 
outlined in the geueral curriculum for horticultural students at this institution. 
Students taking major work in horticulture usually will take minor work in agronomy, 
genetics, botany (physiology, pathology, cytology, or morphology), entomology, statistics, or 
chemistry. 
There is no uniform foreign language requirement for either the degree Master of Science 
or Doctor of Philosophy. 
Open to graduate students for minor credit only: 413, 422, 446, 447, 467, 480, 481. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. INTRODUCTION TO HORTICULTURE. 
(1-0) Cr. R; F. 
r ntroductlon or first-year students to the field •lf 
horticulture; assistance in learning how to u · ' 
facllltles or the University and department to 
advantage. 
114. PRINCIPLES OF HORTICULTURE. 
A: {3-0) Cr. 3. F.W.S.SSJ; 8: (0-2) Cr. 1. F.W. 
S.SSI. 
Horticulture In daily Uvlng; plant growth, en-
vironment, propagation, cultivation, pruning, ir-
rigation, protection, harvesting, quality control, 
and selection; homegrounds development and 
maintenance. Laboratory recommended. 
146. HOME FLORICULTURE. 
(0-4) Cr. 2. F.W.S.SSI. Not open to horticulture 
majors. 
Principles and methods of growing house plants 
and garden flowers. 
154. GREENHOUSE METHODS. 
(2-2) Cr. 3. W. 
Principles and methods of plant growing under 
glass, greenhouse construction and equipment. 
214. PLANT PROPAGATION. 
{2-2) Cr. 3. W. 
Prerequisite: 114 or Biol. 101. 
Fundamental principles underlying sexual and 
asexual propagation of plants, and practice in 
reproducing plants by use of seeds, leaves, 
stems, and roots. 
224. SMALL FRUITS. 
(2-2) Cr. 3. S. 
Principles and practices involved in handling 
home and commercial plantings or vineyards 
a~d plantations of strawberries, bush fruits, and 
miscellaneous small fruits. 
244. GARDEN FLOWERS. 
(3-0) Cr. 3. S.SSI. 
Cultu~e and use of important garden flowers 
l~cludmg annuals, perennials, bulbs, flowering 
vmes, rock- and water-garden plants. 
247A, 247B. FLORAL DESIGN. 
247A: (1-1) Cr. 2. F.W.S; 247B: (1-2) Cr. 3. 
F.W.S. 
Prerequisite: 247A: Not open to horticulture 
majors without pennlssion or instructor; 247B: 
Open only to horticulture students. 
Principles, mechanics, and uses of flower arrange-
ments; conditioning and preparation of floral 
arrangement material; exhibiting and judging 
flowers and flower arrangements. 
264. VEGETABLE CROPS. 
(3-0) Cr. 3. S. 
Prerequisite: 114 or Bioi. 10 I. 
Principles and practices of vegetable production. 
Methods of maximizing yield and quality of 
vegetables. Harvesting, storage, and marketing. 
.314. TURFGRASS MANAGEMENT. 
(Agron. 314) (3-0) Cr. 3. F. 
E:stabllshment and management of turrgrasses. 
Course examines grasses adapted to turf and 
their specific varieties; peculiarities of turfgrass 
establishment and management for home lawns 
golf courses, athletic fields, and sod production~ 
Special topics include fertilization, irrigation 
practices, soil drainage, and weed, insect, and 
disease control. 
316. N1...LRSERY MANAGEMENT. 
(2-'2) Cr. 3. S. 
Prerequisite: Three credits in horticulture. 
Equipment, including land, packing sheds, stor-
age sheds, frames, glass houses, irrigation de· 
vices; large scale propagation; transplanting 
and management of plants; relation to other 
fields of horticulture; protection of nursery plants 
from climatic, disease, and insect difficulties. 
321. TREE FRUITS. 
(2-2) Cr. 3. F. 
Prerequisite: 114. 
Varieties, pest control, harvesting, grading, 
packing, and storage of orchard crops. 
344, 345. HERBACEOUS ORNAMENTAL 
PLANTS. 
(2-0) Cr. 2 each. 344: F: 345: W. 
Prerequisite: 114A. 
344: Nomenclature, derivation, development, 
and classification of annuals, biennials, suffru-
tescent and herbaceous perennials of ornamental 
Importance In landscape planting. 345: Growth 
characteristics or herbaceous ornamental plants. 
Emphasis upon environmental relationships and 
environment modification requisite to successful 
usage and the diagnosis and treatmera .. of man-
agement problems. 
Horticulture 
401, 402,403. SEMINAR. 
(1-0)Cr. 1 each. Yr. 
413. TURFGRASS SCIENCE. 
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(Agron. 413) (3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 314, Bioi. 101, Bot. 107, 310. 
The grass plant: structure, growth, and phys-
iology in relation to the phrslcal (soli, water, 
llght, fertility) and biologic a (soil microorgan-
isms and pathogens) environment. 
414. MARKETING HORTICULTURAL 
PRODUCTS. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 114. 
Areas of production of horticultural crops, stan· 
dardization, inspection, transportation, storage, 
price trends, agents of distribution, market news 
service, foreign markets, cooperative markets. 
422. ORCHARDING. 
(2-2) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 321. 
Propagation, planting, pruning, maintenance, 
physiology of growth, and storage of orchard 
crops. 
446,447. FLORICULTURAL SCIENCE. 
(2-2) Cr. 3 each. 446: Alt. F, offered 1972; 
447: Alt. W, offered 1973. 
Prerequisite: 446: 154; 447: 446. 
446: Culture ·and propagation of florist bench 
crops and potted plants. 44 7: Culture of tender 
bedding plants; marketing cut flowers; organiza-
tion and management of greenhouse and retail 
store. 
467. HORTICULTURAL TECHNOLOGY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: Bot. 310, Agron. 354, pennission 
or instructor. 
Application of new technology to th(.~ production 
and handling of horticultural croptt, Including 
current aspects of soil fertillty, variety develop-
ment, post-harvettt physiology, and mechaniza-
tion. 
480. SYSTEMATIC HORTICULTURE I. 
(2·2) Cr. 3. Alt. F, offered 1971. 
Origin, Identification, classification, dettcription, 
and genetics of woody ornamental plants. 
481. SYSTEMATIC HORTICULTURE II. 
(2-2)Cr. 3. Alt. W, offered 1972. 
Origin, identification, classification, description, 
and genetics of conservatory plants. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Ten credits In horticulture and 
junior standing. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. HORTICULTURAL FOOD CROPS. 
(2-2) Cr. 3. Alt. F, offered 1971. 
Comparative classification of fruits and vege-
tables based upon physiological, morphological, 
and cytogenetical similarities and differences; 
their horticultural use as related to these factors. 
514. HORTICULTURAL SCIENCE. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: Three credits In plant physiology, 
Agron. 354, Stat. 101. 
The physiological bases for horticultural tech-
niques or practices and the effect of environ-
ment In modifying these techniques. 
518. GENETICS AND BREEDING OF 
HORTICULTURAL PLANTS. 
(3-0) Cr. 3. Alt. W, otrered 1972. 
Prerequisite: Gen. 301. 
A study of genetic ayatema and breeding tech· 
nlquea or methode that are of particular value 
to the improvement of horticultural plants. 
590. SPECIAL TOPICS. 
Cr. arr. 
Prerequlelte: A major or minor In horticulture. 
400 Courses and Programs 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. GRADUATE SEMINAR. 
Cr. I each tlme elected. F.W.S. 
621. CURRENT TOPICS IN OLERICUL TURE. 
Cr. 2. Offered as arr. 
Heview and discussion of current literature and 
problems concerning the genetics, physiology, 
and culture of vegetables. 
622. CURRENT TOPICS IN POMOLOGY. 
Cr.2. W. 
Review and evaluation of current investigations 
on fruit breeding, physiology, mechanization, 
handling, and storage. 
624. PHYSIOLOGY OF HORTICULTURAL 
PLANTS. 
Cr. 3. Alt. S, offered 1972. 
Prerequisite: Botany 513, permission of Instruc-
tor. 
Application of plant physiology to the problems 
of sexual and asexual propagation, dormancy, 
and fruit development. 
699. RESEARCH. 
Cr. 1 to 11. 
HOUSING 
Advisory Committee: Margaret I. Liston, Ph.D., Chazrman; Thomas A. Barton, M.L.A.; Martin 
D. Gehner, M.Arch.; Clair B. Watson, M.F.A. 
Work in housing is offered for the degrees Master of Architecture, Master of Landscape 
Architecture, Master of Arts, or Master of Science as appropriate in the following cooperating 
departments or major areas: Applied Art, Architecture, Family Environment, Landscape Ar-
chitecture, or Town and Regional Planning. 
A student majoring in housing will choose his major professor from the graduate faculty 
membership of the cooperating departments and will develop his program for study under the 
guidance of a committee nominated by the advisory committee and appointed by the dean of 
the Graduate College. 
For administrative purposes the student will be considered as majoring in the department 
of the major professor and will be listed as having the degree in that department with em-
phasis on housing. 
Programs in housing should be planned to include courses from several of the following 
departments: 
Applied Art: 361 1, 362', 464 1, 4651, 490E2, 590E, 699. 
Architecture: 361 2,3622,3632,4601,514,515,516,543,590, 611, 612, 613. 
Economics: 3072, 3082,4052,4092,4342, 461 2, 4622, 510, 565, 566. 
Family Environment: 3082, 3402, 4122, 4152, 4452, 4462, 4852, 4882, 504, 521, 590B, 604B, 
699B. 
Landscape Arputecture: 4902, 590, 699. Urban Planning: ·3722, 3802, 3832, 3952, 4902, 
492, 561, 562, 571, 590, 592, 699. 
Sociology: 4102, 4452, 4502, 4642, 4822, 4832, 4852, 585, 692. 
Statistics: 401 2,4022,411 2,421 2• 
1Graduate credit not available. 
2Graduate credit not avallable to majors in this department. 
I m m uno biology 
HYGIENE 
Gail McClure Proffitt, !\1. D., Head of Department 
Assistant Professor: Earl Murphy, 1\1. P. H. 
Undergraduate Study 
401 
For the Student Health Service of the Department of Hygiene, see Health Service. 
The Department of Hygiene offers instruction in the area of personal health education with 
the aim of motivating the student to learn and apply to everyday life recommended standards 
of health practices. The department also offers instruction in school health education designed 
primarily for physical education majors who are usually called upon to be responsible for health 
instruction along with their physical education activities. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
104. PERSONAL HEALTH EDUCATION. 
(3-0) Cr. 3. F.W. Murphy. 
:Physical, mental, and social aspects of health 
as a basis for understanding and preventing 
personal health problems. 
105. EMERGENCY HEALTH CARE. 
(0-2) Cr. 1. F.W.S. Murphy. 
Concepts and methods. 
304. SCHOOL HEALTH EDUCATION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 104. Murphy. 
Topics such as healthful school living, health 
education, health screening, teaching methods, 
relationship of community health agencies to 
the total process of health education. 
490. SPECIAL PROBLEMS. 
Cr. var. 
IMMUNOBIOLOGY 
Advisory Committee: Merlin L. Kaeberle, D.V.M., Ph.D., Chairman; Wilmer J. Miller, Ph.D.; 
Loyd Y. Quinn, Ph.D. 
Work is offered for the degrees Master of Science and Doctor of Philosophy with major in 
immunobiology under a cooperative arrangement with the departments of Agronomy, Animal 
Science, Bacteriology, Biochemistry and Biophysics, Botany and Plant Pathology, Food and 
Nutrition, Food Technology, Forestry, Genetics, Horticulture, Veterinary Clinical Sciences, 
Veterinary Microbiology and Preventive MediC:ne, Veterinary Pathology, and Zoology and 
Entomology. Facilities exist in several departments for fundamental research in such areas 
as immunogenetics, physiology of antibody formation, immunofluorescence microscopy, immuno-
chemistry, immunocytology, immunopathology, immunoparasitology, microbial immunology, and 
serology. 
A student majoring in immunobiology will choose a major professor from the graduate fa-
culty membership of cooperating departments and will develop his program of study undet the 
guidance of a committee nominated by the administrative department head, approved by the 
immunobiology advisory committee and appointed by the dean of the Graduate College. 1-.,or 
administrative purposes the student will be assigned to the department of his major professor. 
Students desiring to do graduate work with a major in immunobiology should have a bach-
elor's degree or equivalent in one of the areas related to the cooperating departments listed 
above and should qualify for admission to one of these departments. A strong background in 
biological sciences is desirable, including work in immunology, genetics, and biochemistry. 
Students who do not have these prerequisites should plan to comple.te them in additlon to the 
regular course requirements for the advanced degree. 
Immunobiology majors should include in their program of study a core of courses chosen 
from those listed below and comprising the basic program in immunoblology. Formal courses 
in biochemistry and statistics are recommended. The following courses are also appropriate for 
inclusion in the program: Bact. 509, 601, 615, 645, 660, 678; B.& B. 574, 575; C.Bio. 527, 
528; Gen. 605, 615; Stat. 411; Vet. Micr. 526, 625; Vet. Pth. 653; Zool. 529. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
520. 
575. 
620. 
629. 
646. 
675. 
SEROLOGY. (V. Mlcr. 520) See Veterinary Microbiology. 
IMMUNOLOGY. (Bact. 576) See Bacteriology. 
MOLECULAR GENETICS. 
(Gen. 620) See Genetics. 
MEDICAL IMMUNOLOGY. (V. Mlcr. 629) See Veterinary Microbiology. 
IMMUNOGENETICS. (Gen. 646) See Genetics. 
ADVANCED IMMUNOLOGY. 
(Bact. 67 5) See Bacteriology. 
690. SPECIAL TOPICS. 
Cr. arr. Offered on request with approval of 
advisory committee. 
Prerequisite: Twelve credits In lmmunoblology; 
permission of instructor. 
Experimental methods applied in subdisciplines 
of lmmunoblology: 
A. Immunochemistry. 
B. lmmunocytology. 
C. Immunogenetics. 
D. Immunologic Disease. 
E. Immunoparasltology. 
695. SEMINAR. 
(1~) Cr. 1. F.S. 
Prerequisite: Permission of instructor. Kaeberle. 
Concepts and research in immunoblology. 
INDUSTRIAL ADMINISTRATION 
W.H. Thompson, Ph.D., Chairman of Department 
Professors: C. Phillip Baumel, Ph.D.; Donald W. Brown, M.B.A., C.P.A.; Lester L. Hoover, Ph.D.; 
WUllam H. Schrampfer, J.D.; Harry L. Shadle, Ph.D.; Martin Zober, Ph.D. 
Associate Professor: Charles B. Handy, Ph.D. 
Assistant Professors: Gary L. Aitchison, M.A.; Bruce D. Collins, M.A.; John I. Coppett, M.B.A.; 
David J. Crockett, M.A.; Kenneth 0. Elvlk, Ph.D.; Carroll H. Kinker, M.B.A., C.P.A.; Douglas 
R. Nelson, M.B.A.; Roderick D. Powers, M.S.; Merrill K. Sharp, M.S. 
Instructors: Richard D. Horn, M.B.A.; Barbara McGill, M.S.; James H. Miller, M.B.A.; Roger 
P. Murphy, M.S.; Philllp T. Senatra, M.A.; Barry H. Spraggins, M.B.A.; David S. Steinbruegge, 
M.A., M.B.A. 
Undergraduate Study 
For the undergraduate curriculum in the College of Sciences and Humanities, major in 
industrial administration, leading to the degree Bachelor of Science, see Sciences and Human-
ities, Curriculum. 
The Department of Industrial Administration provides preparation for those who are in-
terested in business and industry and have a business management position as a goal. Each 
student is required to complete a program which includes a core of basic business courses 
and to select an option from the following areas: accounting, finance, marketing, transportation, 
physical distribution, or general business. A prelaw program of study is offered by the de-
partment. The departments of Economics, Industrial Engineering, and Psychology offer sup-
plementary instruction in the areas of industrial relations, employer-employee relations, pro-
duction management, and personnel supervision. 
Interdepartmental programs are offered with a major in industrial administration and 
minors in the following areas: ( 1) Curriculum In Construction Engineering, Department of Civil 
Engineering. A program of study is provided for those students interested in the construction 
industry. (2) Department of Institution Management, College of Home Economics. A program 
of study ls provided for those students interested ln the food service industry. ( 3) Journalism 
and Mass Communication, College of Sciences and Humanities. A program is provided for 
students preparing for positions in advertising, public relations, and similar management posi-
tions. For addltlonallnformatlon either department head may be consulted. 
Graduate Study 
Open to graduate students for minor credit only: 425, 440, 443, 444, 445, 463, 464, 467, 
470,480,481,490,491. 
Industrial Administration 403 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
150. INTRODUCTION TO INDUSTRIAL 
ADMINISTRATION. 
(3-0) Cr. 3. F.W.S.SS. 
Orientation of business to modern society. 
340. PRINCIPLES OF MARKETING. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Econ. 242. 
Market potential, Institutions, functions, com-
modities, and the marketing mix as they re-
late to the flow of goods. Macroanalysis and 
microanalysis aspects considered along with be-
havioral, quantitative, national, and internation-
al implications. 
350. BUSINESS FINANCE. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 385, Econ. 242. 
Introduction to financial management to 
acquaint students with financial planning, fi-
nancing, and effective use of funds provided. 
355. REAL ESTATE FINANCE. 
(Con.E. 355) (3-0) Cr. 3. F.W. 
Prerequisite: 350 or Con.E. 246. 
Value analysis of real estate forms from the 
viewpoint of the business user and the profes-
sional investor. 
360. PRINCIPLES OF TRANSPORTATION. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Econ. 242. 
Historical development and current role oftrans· 
portation In the l' nited States. Jo:conomic prob-
lems and public policy pertaining to transpor-
tation agencies; emphasis on the railroads. 
365. BUSINESS LAW I. 
(3-0) Cr. 3. F.W.S. 
A. l'or students In engineering. 
C. For students in agriculture. 
D For students in science and home economic!! 
f<'undamental principles of Jaw as applied to 
business transactions and business relationships. 
Affords the studl!nt an opportunity to appre-
ciate our legal system a~ an agency of social 
control as well as to observe good businl!tiS 
technique and practice 
366. BUSINESS LAW II. 
(3-0) Cr. 3. F.W. 
Prerequisite: 365. 
Sales and negotiable documents or title; Sl!CU· 
rity relationships; credit Instruments. 
368. BUSINESS ORGANIZATION AND 
MANAGEMENT. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Credit or classification In Econ. 
242. 
Organization of a business firm as a social in· 
stitution and as a functioning unit within the 
economic, social, and political environment. 
371. INDUSTRIAL ACCOUNTING. 
(3-0) Cr. 3. F.S. 
Theory and procedure of general accounting, 
introductory survey of cost accounting objectives 
and procedures. A terminal course for engineers 
not planning further study In accountlng. This 
course docs not meet prerequisite for 385 or 
480. )<;lther 371 or 384, but not both, will count 
toward graduation. 
384, 385. PRINCIPLES OF ACCOUNTING. 
384: (3-2) Cr. 4. F.W.S.SS; 385: (3-0) Cr. 3. 
F.W.S.88. 
Prerequisite: 385: 384. 
384: Introduction to principles and procedures 
of general accou ntlng, development of accounting 
reports on an accrual basis, business termi-
nology, managerial control procedures relating 
to service and retail organizations. Either 371 
or 384, but not both, wlll count toward gradu-
ation. 385: Continued development of account· 
ing principles and procedures relating to prob· 
lems of the corporate entity, measurement and 
control of costs for a manufacturing business, 
special analysis. 
386. INTERMEDIATE ACCOUNTING. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 385. 
Procedures and theory related to clements of 
an Income statement and the valuation and 
control of economic resources presented on a 
statement of financial position, analysls of cur· 
rent llabillties. 
426. FEDERAL INCOME TAX. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 371 or 384. 
Development of federal Income tax legislation 
and its application to individual and corporate 
taxpayers. Federal gift and estate taxes. l<~m­
phasis on transaction planning by individuals for 
tax minimization. 
428. FINANCIAL INFORMATION SYSTEMS. 
(3·0) Cr. 3. F.S. 
Prerequisite: 385. 
Analysis of concepts and procedures underlying 
the accumulation and processing of business 
data; development of effective management ln· 
formation systems, internal control techniques, 
and trends in Information systems. 
440. INDUSTRIAL PURCHASING. 
(3-0) Cr. 3. F. 
Prerequisite: 340. 
The purchasing function, management, purchase 
of optimum quantit[, standardization, quality 
control, store contra , purchasing research, and 
computer applications. 
443. MARKETING MANAGEMENT. 
(3-0) Cr. 3. F.W. 
Prerequisite: 340. 
Marketing decisions with emphasis on pricing, 
advertising, personal ~:~cUing, product develop-
ment, and channels of distribution. Cases and 
computer game employed. 
444. MARKETING RESEARCH. 
(4-0) Cr. 4. W.S. 
Prerequisite: 443. 
Problem formation, research design, question· 
naire construction, sampling and Interviewing of 
consumers and businessmen. Marketing research 
techniques. 
445. PRINCIPLES OF INVESTMENTS. 
(4-0) Cr. 4. F.W.SS. 
Prerequisite: 350. 
Mechanics of investment and secondary capital 
markets. Individual and lnstltutlonalinvestment 
in Umited-income securities common stocks. llee 
of computer In portfolio selection. Also required 
is a dictated study of a business and the In-
dustry of which lt ls a part. 
460. PHYSICAL DISTRIBUTION AND TRAFFIC 
MANAGEMENT. 
(3-0) Cr. 3. F.W. 
Prerequisite: 360. 
Distribution management integrating trafflc 
through cooperative functions of materlaht hand-
Ung, inventory control, warehousing, and facUlty 
location. Traffic organization, functions of car-
rier selection, determination of ratesz.. claeelfica-
tlon, routing, and carrier llablUty. l'·leld tripe. 
463. HIGHWAY TRANSPORTATION. 
(3-0) Cr. 3. F.W. 
Prerequisite: 360. 
Analysis of resource allocation In the highway 
sector. Financing and development of highways. 
Managerial and economic aspects ofmotortrana· 
portatlon and its role ln economic and aoc:lal 
life. 
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464. BUSINESS LOGISTICS. 
(4-0) Cr. 4. F.W.S. 
Prerequisite: 460. 
Management of flow of materials from the source 
of supply through processing to ultimate market-
place deUvery. Design and application of meth-
ods for the solution of physical movement prob-
lems of business firms. Field trips. 
466. AIR AND WATER TRANSPORTATION. 
(3-0) Cr. 3. Alt. S, ofl'ered 1973. 
Prerequisite: 360. 
Role of commercial air and inland water carrier 
services in traffic patterns of the nation. Coop· 
eratlon, coordination, and competition of these 
services with land-based systems of transport&· 
tlon. Evaluation of the impact of technological 
improvements and federal policies upon local, 
regional, and national economic and social de-
velopment. 
467. PUBLIC UTILITIES. 
(3-0) Cr. 3. F .8. 
Prerequisite: Econ. 24 2. 
Nature of the pubUc utlllty concept. Theories 
of valuation and rate of return; plant opera-
tion and uUUzation; capital structures. Division 
of regulatory control between state and national 
government. Private and public ownership of 
utiUtles ln the United States. 
469. TRANSPORTATION SEMINAR. 
(3-0) Cr. 3. S. 
Prerequisite: 464. 
Contemporary problems in the field of trans-
portation. 
470. SALES FORECASTING. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 340 recommended, Stat. 127. 
Time series, regression, exponential smoothing, 
cycle analysis, mathematical models, survey 
techniques, and nonmathematlcal methods; 
methods of calculating gross national product, 
including use of input-output tables. 
474. ADVANCED BUSINESS FINANCE. 
(3-0) Cr. 3. W. 
Prerequisite: 350, 386. 
Allocation of funds within a firm: capital bud-
geting, mergers, consoUdatlons, reorganization, 
and valuation problems in selUng a going con-
cern. 
477. FINANCE SEMINAR. 
(3-0) Cr. 3. S. 
Prerequisite: 445, 4 7 4. 
Contemporary problems, pertinent topics and 
current research in the areas of business, finance, 
investments, and investment analysis. Broad 
reading and individual investigation of specific 
financial problems and policies required. 
480. COST ACCOUNTING. 
~) Cr. 4. F. W.SS. 
requisite: 385, or 384 and permission of 
Instructor. 
Product costing and control as they relate to 
Job order, process, and standard-cost systems. 
lntroductlon to cost-volume-profit relationships, 
budgeting, and profit planning. Field trips. 
481. ADVANCED COST ACCOUNTING. 
(3-0) Cr. 3. 8. 
Prerequisite: 480. 
Further development of product costing and 
control procedures. cost reports as an aid in 
managerial decision making, capital budgeting, 
distribution costs, direct costing, responsibility 
accounting, profit centers, and transfer pricing. 
Field trips. 
488. SALES MANAGEMENT. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 340. 
Exploration of the functional aspects of sales 
force management. Includes discussion of pro-
cedures for recruiting, selecting, and training 
new salesmen; compensation and expense con-
trol systems; problems of sales force motivation 
and supervision; methods of territorial and quota 
assignment; sales department budgets; distribu-
tor-dealer relations; and other selected topics. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3 each time taken. 
Prerequisite: Senior standing, permission of in-
structor. 
A. Accounting. 
B. Finance. 
('. General Business. 
D. Marketing. 
E. Transportation. 
F. Physical Distribution 
G. Law 
H. Honors. 
491. GENERAL INSURANCE. 
(3-0) Cr. 3. F.S.SS. 
Prerequisite: 365. 
Risk and risk bearing as applied to individuals 
and business firms. Insurance and probability 
Fundamentals of insurance contracts with spe-
cial emphasis on life and health, with some 
attention given to automobile insurance. 
495. ADVANCED ACCOUNTING I. 
(3-0) Cr. 3. F. 
Prerequisite: 386. 
Accounting theory related to stockholders' and 
creditors' interests in corporations, research on 
accounting problems in current periodicals and 
publications, theory and practice in selected 
accounting problems. Field trips. 
496. ADVANCED ACCOUNTING II. (3-0) Cr. 3. W. 
Prerequisite: 386; 495 recommended. 
Accounting for business combinations and af-
filiated companies; branch operations, consoli-
dated financial statements, ' purchase" versus 
"pooling-of-interests" interpretation of consolida-
tions; reporting foreign operations; present-value 
concepts. Field trips. 
497. AUDITING. 
(3-0) Cr. 3. W. 
Prerequisite: 495. 
Internal control procedures in modern business; 
development of auditing standards and proce-
dures as applied by Certified Public Accountants; 
review of internal auditing activities. Field trips. 
498. ACCOUNTING SEMINAR. 
(3-0) Cr. 3. S. 
Prerequisite: 481, 496, 497. 
Integration and expansion of accounting theory 
and practice as they relate to operation of both 
the controllership function in business and the 
public accounting profession. Field trips. 
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INDUSTRIAL EDUCATION 
\\'illiam D. \\'olansky, Ed. D., Professor in Charge 
Professor: Lowell L. Carver, M.S. 
Associate Professors: (;erald A. Parks, Ed. D.; Lillian C. Schwenk, Ph. D.; Albert ~t. Sherick, 
M.S.; Merle 0. Wiener, 1\t.S. 
Assistant Professors: Melvin S. Bell, 1\t.S.; \\'alter E. Diedrick, 1\t.S.; Joseph D. Forbes, ~1...-\.; 
Donald H. Martin, M. Ed.; Alvie l\1. Sarchett, ~t.S.; Hobert L. Stephens, Ph. D.; Lester F'. \'ines, 
M.Ed. 
Instructors: Eugene \\'. Balzer, M.S.; (;ary E. Browning, l\f.S.; Loren 0. 1\luench, l\I.S.; \\'. \\"ayne 
Weber, M.S. 
Undergraduate Study 
The undergraduate curriculum in education, major in industrial education, leading to the 
degree Bachelor of Science is described in College of Educatwn, Curncula. 
The industrial education curriculum provides essential preparation for those who have 
a strong aptitude and interest in industrial education and related fields. The individual is 
afforded the opportunity to pursue a program leading to a position in industry or to certifi-
cation to teach in junior and senior high schools. In the latter instance, the student must apply 
for admission to the teacher education program and be approved by the teacher education 
committee in industrial education and the Academic Standards Committee, ( 'ollege of Educa-
tion. For admission and certification requirements, see College of Educatwn. 
Safety and Driver Education. Students interested in obtaining a certificate to teach Safety 
and Driver Education in secondary schools will enroll in those courses in industrial educa-
tion designed to meet approval requirements. For the list of those courses, see College uf 
Education, Curricula. 
Graduate Study 
Industrial education offers work for the degrees Master of Science, Master of Education, 
and Doctor of Philosophy in education with major in industrial education, and minor work for 
students taking major work in other departments. \\'ithin the industrial education major, a 
student may specialize in vocational-technical education or industrial arts. 
Prerequisite to major graduate work is preparation substantively equivalent to the comple-
tion of the undergraduate curriculum in industrial education and adequate proof that the stu-
dent ranks above average in scholastic ability and promise of professional competency. 
There is no language requirement for the degrees Master of Science or Master of Educa-
tion. A satisfactory reading knowledge of two languages selected from French, German, Hus-
sian, or Spanish is required of doctoral candidates. At the discretion of the student's graduate 
program committee, the foreign language requirement may be met by: ( 1) demonstrating a 
satisfactory reading knowledge of two of the languages named; ( 2) demonstrating a signifi-
cantly higher degree of competence in one of the named languages; ( 3) substituting two years 
of undergraduate study in the language with a B average for one of the above languages; or 
( 4) substituting 9 quarter credits of graduate work in addition to the minimum Ph.D. require-
ments in approved areas for one language or 18 credits for two languages. Students whose 
native language is not English may substitute competence in English for one of the languages. 
COURSE FOR NONCOLLEGIATE STUDENTS 
18. DRIVER EDUCATION. 
(0-2) Cr. 0. F.W.S.SS. 
For those learning to drive an automobile. See 
Fees and Expenses. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
105. TECHNOLOGY AND APPLICATION OF 
FINISHING MATERIALS. 
(24) Cr. 3. F. 
A technical approach to finishing materials and 
techniques used in schools and indutitrlc~J. Tctit-
lng and evaluating finishes, expcrlmcntutlon, 
and introductory research. 
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106. EXPLORATION AND FUNDAMENTAL 
FABRICATION OF WOOD. 
(2-4) Cr. 3. W. 
Prerequisite: I 05. 
Introduction tu hand tools, batm machines, pat-
tern making, home cunstrul'tlon, and "uud tc<:h 
nolugy in current practice 
1 10. INTRODUCTION TO INDUSTRIAL 
EDUCATION. 
(3-0) Cr. 3. F.W.S. 
quallflca tlun, uppurtu ni tics, prepuru lion, and 
duties of workers In Industrial arts, \'Ul'ational 
Industrial education, and industry 
121. DRAFTING I. 
(2-4) Cr. 3. F.W. 
Lettering; principles and fundamentals of draft· 
lng, Including techniques, cure and usc of equip-
ment, skett·hlng, urthugruphk projcl tiun. pk-
torlal drawing, drawing reprodUl tiun, topugruph 
leal drawing, and an hitN turul drafting 
122. DRAFTING II. 
(2-4) Cr. 3. W.S. 
Prerequisite: 1 2 1. 
C ontinuatlon of l.l•:d. 121. Emphasis on detail 
and assembly drawing, fasteners, dimensioning, 
and tmrface development. 
123. DRAFI'ING Ill. 
(2-4) Cr. 3. F .8. 
Prerequisite: 122. 
This course Is a continuation of I. Ed. 122. Em-
phasis on machine drafting, rendering, basic 
tool design, and an Introduction to electrical 
drafting. 
205. ADVANCED TECHNIQUES OF WOOD 
FABRICATION. 
(2-4) Cr. 3. S.SSI. 
Prerequisite: I 06. 
Busic principles and practiccs involved In the 
usc of power woodworking machines and their 
application tu furniture and cabinet making 
216. PROBLEMS OF HUMAN CONSERVATION. 
(3-0) Cr. 3. F. 
Prerequisite: Psych. 10 I. 
Survey of highway, Industrial, farm and home 
safety, and safety organizations. Principles of 
accident prevention, Individual and group re-
sponslbllltles. 
220. INDUSTRIAL ARTS DESIGN. 
(3~) Cr. 3. F.W.S. 
Application of fundamental principles of design 
to the field of Industrial education. Principles of 
design, design evaluation, redesign uf existing 
articles, designing for Industrial education ac-
tivities. 
230. ORNAMENTAL METAL DESIGN AND 
PROCESSES. 
(0-6) Cr. 3. W. 
Principles and practices involved In the use of 
ferrous and nonferrous metals for construction of 
ornamental projects and teaching aids. Such 
operations as spinning, tooling, etching, anneal-
Ing, and wrought Iron work. 
232. SHEET METAL FABRICATION. 
(0-6) Cr. 3. F.S. 
Principles and practices Involved In the usc of 
sheet metal tools, equipment and materials, 
forming und rubrication, layout techniques 
234. BASIC METAL PROCESSES. 
(0-6) Cr. 3. F.W.S. 
171nclples and practices of bench metalwork; 
layout, sawing, chiseling, flllng, drilling; thread-
Ing, hardening, tempering, costing. t 
236. MACHINE METALS I. 
~:)Cr. 3. F.W.S. 
requisite: 234. 
General machine tool operation. Emphasis on 
r.
reclsion measuring instrument~ and tel·hnical 
nformatlon as applied to industrial education. 
240. CRAFI'S. 
(0-6) Cr. 3. W. 
Craft materials and their application to indus-
trial u,rts and shupwork, principles and tech 
niques of crafts suitabll· fur industrial art craft 
classes, such as plal"tiu •. leather, gL·m tutting 
. 251. ELECTRICITY I. 
~0-6) Cr. 3. F.W.S. 
Fundamental principles and practices in teaching 
of direct current electricity in industrial edu-
cation. The development of experiments, pro-
jects, and teaching aids for the secondary sehoul 
industrial education electricity program. 
253. ELECTRICITY II. 
(0-6) Cr. 3dj.W.S. 
Prerequisite: 251: 
Fundamental principles and practices in the 
teaching of alternating current electricity in 
industrial education. Practical problems in pow-
er distribution and use of test equipment. The 
development of experiments, projects, and teach-
ing aids for the secondary sehoul industrial edu-
cation electricity program. 
260. POWER MECHANICS: AN INTRODUCTION. 
(3-0) Cr. 3. F.W.S.SS. 
A brief study of the sources of power, applica-
tion or power, power-producing and control de-
vices, research and development of power. 
261. POWER MECHANICS: INTERNAL 
COMBUSTION ENGINES. 
(2-4) Cr. 3. F.W.S.SS. 
Prerequisite: 260. 
Familiarization with reciprocating and reaction 
engines with emphasis on two- and four-stroke 
cycle redprocating engines. lise uf tools and 
equipment for small engine overhaul and tune-
up. 
262. POWER MECHANICS: THE AUTOMOBILE. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 261. 
General introduction to the automotive produc-
tion and service industry, and the automobile 
itself including engine, chassis, and body. 
308. MODERN MATERIALS: DESIGN AND 
CONSTRUCTION. 
(0-6) Cr. 3. F.W. 
Prerequisite: 105, I 06, 205. 
Advanced design and construction as applied 
to furniture, cabinet making, sporting equip-
ment, and specialized items. 
310. SCHOOL LABORATORY SAFETY. 
(3-0) Cr. 3. F.S. 
Prerequisite: Junior classification. 
Analysis uf accidents and accident prevention 
in the secondary school industrial education 
laboratory. Methods of Initiating an effective 
safety program. 
316. THEORY AND PRINCIPLES OF DRIVER 
EDUCATION. 
(3-4) Cr. 5. W. 
Prerequisite: 216, Iowa driver's license, per-
mission of Instructor. 
Source materials, methods, policies and pro-
cedures, and psychological aspects or driver 
education; techniques including psychophysical 
measurement and Interpretation. 
317. PRACTICES OF DRIVER EDUCATION. 
Cr. 1 to 2 each time elected, no more than 
4 total. 
Prerequisite: 316, Iowa driver's Ucense, per-
mission or instructor. 
Organization of, and experience withJ both class-
room and behind-the-wlieel phases o1 driver edu-
cation, Including range, lesson plans, films, 
scheduling and testing techniques. 
324. ARCHITECTURAL DRAFriNG FOR 
INDUSTRIAL EDUCATION TEACHERS. 
(2-4) Cr. 3. S. 
Prerequisite: Nine credits in drafting. 
Drafting tet·hniques representing the \ arioul-
cumponents of plans. Content is din•lled lu 
ward the teaching of secondary and pul-l·high 
sehoul architectural drafting cuursel-. 
336. MACHINE METALS II. 
(2-4) Cr. 3. F.W.S. 
Prerequisite: 236. 
(;eneral machine-tool operation with emphasis 
on advanced set-ups on machine tools, including 
precision grinding and measurements. Helaled 
technical information as applil•d to the ad\ ann:d 
operations and setups. 
352. ELECTRICITY Ill. 
(0-6) Cr. 3. W. 
Prerequisite: 253. 
Basic principles and pructkes involved in clel·· 
tric motor, generator, and appliance construc-
tion, motor rewind and electrical appliance n•-
pair as applied in industrial education labor-
atory work. 
357. ELECTRONICS I. 
(0-6) Cr. 3. F.S. 
Prerequisite: 253. 
Basic principles of radio construction, servil-e, 
and repair as applied to the secondary st·hool 
industrial education electronics program. l' Sl' 
of the oscilloscope, signal generator, sig 
nal tracer, and other test equipment used in 
radio. 
361. POWER MECHANICS: ENGINE 
OVERHAUL PROCEDURES. 
(0-6) Cr. 3. F.W.S. 
Prerequisite: 262. 
Automobile engine overhaul procedures and tech-
niques, including proper use of tools, equip-
ment, and manufacturers' manuals; adjustments 
and measurements; development of supplemen-
tary instructional materials. 
364. POWER MECHANICS: SUSPENSION AND 
BRAKING SYSTEMS. 
(0-6) Cr. 3. F.W.S. 
Prerequisite: 262. 
A study of automobile suspension, braking, and 
power transmission systems; familiarization by 
work on representative models. 
368. POWER MECHANICS: TUNE-UP AND 
ELECTRICAL SERVICE. 
(0-6) Cr. 3. F.W.S. 
:Prerequisite: 262. 
Automobile engine tune-up and electrical serv-
ice. Theory of the automobile electrical and fuel 
systems. Application of theory in troubleshooting 
and repairing. Developing and presenting In-
structional materials and techniques. 
370. INTRODUCTION TO INDUSTRIAL PLASTICS. 
(0-6) Cr. 3. F.W.S. 
Prerequisite: 106; Chem. 140 and 140L, or 141 
and 141L. 
Technology of plastic materials and production 
processes. Principles of thermoforming com-
pression, transfer, Injection, and rotation~ mold-
Ing. 
390. CARE OF EQUIPMENT. 
(0-6) Cr. 2. F.W.S. 
Prerequisite: Industrial education major, junior 
standing. 
Techniques and methods involved in maintenance 
and repair of shop tools and machinery. 
400. COOPERATIVE WORK EXPERIENCE. 
Cr. R; Required or industrial education cooper-
ative students. 
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Prerequisite: Permission or department head. 
Students must register for this l'ourse prior to 
beginning each period of work. 
410. FACILITY PLANNING AND ORGANIZATION. 
(3-0) Cr. 3. S. 
Planning of Industrial education laboratories and 
dassrooms, selection und locution ur equipment, 
cost estimating, spat.lal relationships. 
415. METHODS OF TEACHING INDUSTRIAL 
ARTS. 
(5-0) Cr. 3. S. 
Prerequisite: Educ. 305A. 
Methods and techniques of teaching Industrial 
arts; objectives, orgunizutlun of subject mutter, 
relationship!!, und evaluullun. Field trip~:~ to 
schools l'reteuching laboratory experlent·es In· 
dudlng mkru-teat·hing. 
417. OBSERVATION AND SUPERVISEDSTUDENT 
TEACHING IN INDUSTRIAL EDUCATION. 
Cr. 3 to 12. F.W.S. 
Prerequisite: 415. 
Observation and supervised teat·hing in public 
schools 
418. MULTIPLE CAR RANGE TECHNIQUES. 
(0-2 to 6) Cr. I to 2 each time taken, maximum 
or 3 credits. F.W.S.SS. 
Prerequisite: Three credits in I.Ed. 317, per· 
mission or instructor. Schwenk. 
Organization of and experience with the mul· 
tiple-car approach to teaching driver education. 
Internship period arranged with high school 
programs to provide for observation and ex· 
perlence under actual conditions. 
419. SIMULATION TECHNIQUES. 
(0-2 to 6) Cr. 1 to 2 each time taken, maximum 
of 3 credits. F.W.S.SS. 
Prerequisite: Two credits in I.Ed. 317, permis-
sion of Instructor. Schwenk. 
Organization or and experience with simulation 
as a teaching phase in driver education. Intern-
ship period arranged with high school programs 
to provide for observation and experience un-
der actual conditions. 
450. ELECTRONICS II. 
( 1-6) Cr. 3. F. W .S. 
Prerequisite: 357. 
Basic television construction, service, and re-
pair. Use of the oscilloscope, vacuum tube-volt-
ohm milliammeter and other test equipment 
used in television repair. The basic principles 
of television and frequency modulation as ap· 
plied to the secondary school Industrial edu-
cation electronics program. 
490. SPECIAL PROBLEMS IN INDUSTRIAL 
EDUCATION. 
Cr. 1 to 5. 
Prerequisite: Junior classification, quality point 
average or 2.5 or more ror two preceding quar-
ters. 
A. Industrial Education. 
B. Professional Methods. 
C. Curriculum. 
D. Drafting, Design, Planning. 
E. Electriclty-Electronlcs. 
F. Instructional Materials. 
G. Technical Training. 
H. Honors Program. 
M. Metals. 
P. Power. 
R. Plastics. 
S. Safety Education. 
T. Safety, Industrial Education. 
W. Wood Technology. 
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COURSES PRIMARILY FOR GRADUATE 
qualified undergraduates 
501. WOOD COMPOSITION MATE
1
R
9
1
7
A
3
LS. 
(1-5) Cr. 3. F. Alt. SS, offered . 
Prerequisite: 205 or permission of lnstruc~or. 
Principles of small-scale production of particle 
board, hard board, and wood flour-.molded pro-
ducts through hot and cold moldmg method 
5JO. TECHNIQUE OF TEACHING VOCATIONAL 
AND TECHNICAL EDUCATION. 
(3-0) Cr. 3. F.W.S. 
PrerequiKite: Permission of Instructor. 
Tuaching procussus, method~ of presentat~un 
and testing, lu~bUil plarunng. and urgamzat1un 
uf instruction. 
514. FOUNDATIONS OF VOCATIONAL AND 
TECHNICAL EDUCATION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Permission of Instructor. Sarchett. 
Development and philosophy of vocational-tech-
nical education, federal and state legislation. 
State plans, divisions and types of programs. 
516. TRENDS IN VOCATIONAL-TECHNICAL 
EDUCATION. 
(3-0) Cr. 3. SS. 
Prerequisite: Permission of Instructor. 
Brief review of the development of vocational 
and technical education. A study of the must 
recent trl•nds In various types of schools of· 
fcring vocational-technical education Y. ith respect 
to curriculum, qualifications and training of_ in-
structor~>, administration of program, require-
ments for program certification, and the develop-
Ing ratio of technical, related, and general edu-
latlon within the curriculum 
518. PROBLEMS IN INDUSTRIAL EDUCATION. 
(3·0) Cr. 3. SS. 
Prerequisite: 415. 
I nltialing programs, program oq~anization ~nd 
development, purchasing matenals, supplies, 
and equipment; facility planning and utilization; 
writing specifications; program t.•valuation; and 
other related problems. 
519. OCCUPATIONAL ANALYSIS AND COURSE 
CONSTRUCTION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Permission or Instructor. 
Course of study development bused on Ol'Cupa· 
Uonal analysis. Compilation, arrangement, and 
limitations of instructional materials. 
524. CONFERENCE-LEADING TECHNIQUES. 
(6-0) Cr. 3. SS. 
Prerequisite: Permission of Instructor. 
Study and practice of conference procedures and 
lel·hnlques us applied to teaching and advisory 
l'ommlttee functions. 
525. COORDINATION OF PART-TIME 
COOPERATIVE INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. SS. 
Planning and cooperating with business and 
Industry to provide part-time on-the-job train-
Ing for high school student learners. 
528. PUBLIC RELATIONS FOR INDUSTRIAL 
AND TECHNICAL EDUCATION. 
(3-0) Cr. 3. SS. 
Prerequisite: 514. 
Identifying a plan of public relations for indus-
trial and technical education; analysis of pub-
lics that need to be reached; effect of human 
relations on public relations; criteria for evalu-
ation. 
554. DEVELOPMENT OF INDUSTRIAL 
EDUCATION. 
(3-0) Cr. 3. SS. 
An evaluation of educational and industrial 
thought. Historical and philosophical develop-
ment of industrial education to the present. 
Trends and Implications. 
STUDENTS, major or minor, open to 
555. ADMINISTRATION AND SUPERVISION OF 
INDUSTRIAL EDUCATION. 
(3-0) Cr. 2 or 3. SS. 
Prerequisite: Permission or Instructor. Carver. 
Administration, supervision, curriculum develop-
ment, selection of staff, and public relations. 
Evaluating administrative and supervisory ef-
forts; program modification. Field trips to schools 
and industries. 
556. CURRENT ISSUES AND MODERN CONCEPTS 
IN INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. 
Prerequisite: Fifteen credits In Industrial edu-
cation. Carver, Parks. 
A critical analysis of industrial education in the 
evolving role of education. Newer concepts of 
teaching laboratory work; impact of research 
and experimentation; Implications for curriculum 
change and program modernization. 
557. ORGANIZATION AND MANAGEMENT OF 
THE INDUSTRIAL EDUCATION 
LABORATORY. 
(3-0) Cr. 3. SS. 
Prerequisite: Fifteen credits in industrial edu-
cation. Carver, Parks. 
Principles and practices involved in the plan-
ning, organization, and management ofth~ school 
shop; responsibility of the school admimstrator 
and teacher; basic principles of planning; se-
lection and purchase of machines, tools, equip-
ment, and materials; maintenance, storage, and 
control of machines, tools, and equipment; man-
aging the shop for effective work. 
559. PROCESSES AND SYSTEMS IN 
AMERICAN INDUSTRY. 
(3-0) Cr. 3. S.SS. 
Prerequisite: Permission of Instructor. 
An exploratory study of modern manufacturing 
industries. Designed to prepare teachers to in-
terpret industry through a better understanding 
of the facets; management, systems, controls, 
financing, and personnel. 
570. ADMINISTRATION OF ACCIDENT 
PREVENTION PROGRAMS. 
(3-0) Cr. 3. SS. 
Prerequisite: 216, 316. 
Effective methods of developing the background 
and motivation essential to accident prevention 
at various educational levels. 
571. SEMINAR: PSYCHOLOGY OF SAFETY. 
(2-0) Cr. 1. S. 
Prerequisite: Nine credits In psychology and 
education, permission of Instructor. Schwenk. 
Review of literature in field of safety. Round-
table discussions with state and national safety 
experts and public officials. 
590. SPECIAL TOPICS IN INDUSTRIAL 
EDUCATION. 
Cr. I to 5. 
Prerequisite: Graduate classification In Indus-
trial education. 
A. Industrial Arts. 
B. Vocational-Technical. 
C. Curriculum. 
D. Evaluation. 
E. Administration and Supervision. 
F. Instructional Materials. 
G. History and Philosophy. 
J. Research. 
K. Laboratory Problems. 
L. Technical Training. 
S. Safety Education. 
T. Safety, Industrial Education. 
593F. WORKSHOP IN INDUSTRIAL EDUCATION. 
Cr. 1 to 5. SS. 
Prerequisite: FUteen credits in Industrial edu-
cation. Carver, Parks, Wolansky. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
615. SEMINAR. 
cr. 1 to 3. F.w.s.ss. 
Prerequisite: Permission or instructor. 
652. EVALUATION IN INDUSTRIAL 
EDUCATION. 
(2 or 3-0) Cr. 2 or 3. SS. 
Prerequisite: Fifteen credits In Industrial edu· 
cation. Carver, Stephens. 
Developing basic concepts. Techniques £or evalu-
ating student personnel, £acllltles, programs, 
staff, and other educational resources. 
656. INSTRUCTIONAL MATERIALS FOR 
INDUSTRIAL EDUCATION. 
(3-()) Cr. 3. 88. 
Prerequlalte: Fifteen credits in industrial edu· 
cation. Carver, Parks. 
Examination or new equipment, materials, and 
techniques in using instructional materials ln 
industrial education teaching. 
657. CURRICULUM DEVELOPMENT IN 
INDUSTRIAL EDUCATION. 
(3-0) Cr. 3. 88. 
Prerequisite: Fllteen credits in industrial edu· 
cation. Carver. 
Basic concepts, trends, practices, and factors 
influencing curriculum development; techniques, 
organization, and procedures; the course or study 
and its development in a given curriculum pat· 
tern. 
699. RESEARCH. 
INDUSTRIAL ENGINEERING 
Joseph K. Walkup, B.M.E., I.E., Head of Department 
Professors: Harold A. Cowles, Ph.D.; Herbert T. David, Ph.D.; Daniel L. Griffen, Jr., M.S., J.D.; 
Jean C. Hempstead, C.E., M.A.; Lawrence R. Hillyard, M.S.; Arthur C. Kleinschmidt, Ph.D.; 
Michael J.C. Martin, Ph.D.; Wayne R. Moore, B.S.; G.W. Smith, Ph.D.; Richard Squires, M.S.; 
R. C. Vaughn, M.l. E. 
Associate Professors: John C. Even, Ph.D.; K.L. McRoberts, Ph.D.; Geraldine M. Montag, Ph.D.; 
Clifford E. Smith, Ph.D.; Victor M. Tamashunas, M.S. 
Assistant Professors: Raymond A. Denison, B.Sc.; Donald E. Grant, B.S.; Herbert A. Harmison, 
Jr., M.S.; George E. Lamp, Ph.D.; Robert D. Love, M.S.; Howard D. Meeks, Ph.D.; Loran E. 
Mohr, M.S.; John G. Sainick, M.B.A. 
Instructors: Richard D. Chartier, B.S.; Harold M. Hoover, Jr., M.S.; Edwin L. Hullander, M.S.; 
Raymond E. Stanley, B.S. 
Undergraduate Study 
For undergraduate curriculum in industrial engineering leading to the degree Bachelor 
of Science, see College of Engineering, Curricula. 
The industrial engineering curriculum affords essential training to those who have strong 
aptitude and interest in engineering and a potential capacity for management. An industrial 
engineer is concerned with the design, improvement, and installation of integrated systems of 
men, materials, and equipment; drawing upon specialized knowledge and skill ln the mathe-
matical, physical, and social sciences together with the principles and methods of engineering 
analysis and design, to specify, predict and evaluate the results to be obtained from such 
systems. The professional services perform~d by industrial engineers Include plant layout and 
design, methods planning, work measurement, quallty control, production control, cost analysis, 
sales engineering, personnel supervision and management. These services are rendered ln fields 
including all types of manufacturing industries, service industries, distribution organizations 
and governmental service. 
The curriculum includes in addition to the fundamental engineering sciences, a carefully 
selected sequence of courses in electrical engineering, mechanical engineering, mechanics, 
industrial adminlstration, and industrial engineering. Limited opportunities through elective 
courses are available for further study in other fields of engineering or management. 
A five-year cooperative work-study program is available in the Industrial Engineering 
Department. See Cooperative Programs, College of Engineering. 
Graduate Study 
The department offers work for the degree Master of Engineering and Master of Science 
with majors in industrial engineering and in engineering valuation, and for the degree Doctor 
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of Philosophy with major in engineering valuation, and minor work to students taking work in 
other departments. 
Prerequisite to major graduate work is the completion of a curriculum substantially equiv-
alent to that required of undergraduate students in engineering at this institution. 
Competence in a foreign language is required for the Master of Science and the Doctor 
of Philosophy degrees. (A score of 400 in the Educational Testing Service examination in 
French, German, Italian, Russian, or Spanish meets this requirement.) For the Master of Sci-
ence degree the candidate's committee may recommend the substitution of an alternative tool 
of research for the language requirement. Normally, this will be six credits of mathematics, 
statistics, or computer science courses available for graduate credit, minor only. There is no 
foreign language requirement for the degree Master of Engineering. 
Open to graduate students for minor credit only: 312, 313, 361, 404, 407, 416, 421, 423, 
424,425,426,441,442,443,448,462,475. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
I 00. TECHNICAL LECTURE. 
(l-0) Cr. R; S. 
Lectures and conferences designed to aid the 
freshman student to adjust himself both in his 
course and In college environments. 
104. ENGINEERING PROBLEMS. 
( 1-2) Cr. I. F.W. 
Applications of algebra; development of com· 
puting skills and orderly methods of solving 
problems; engineering forms and standards. Uses 
of slide rule, logarithms, graphs, and tables. 
105. ENGINEERING PROBLEMS. 
(1-2) Cr. I. W.S. 
Prerequisite: I 04. 
Development of sklllt> and orderly methods of 
solving problems Involving computations of an 
engineering character. Basic calculating tech-
niques; longhand, slide rule, and logarithms. 
Application of trigonometry and background 
mathematics to the solution of engineering prob-
lems. 
108. METHODS OF ENGINEERING 
COMPUTATIONS. 
(0-3) Cr. 1. F.W. 
Prerequisite: Credit or classification In Math. 
109. 
Training In skills, standards, and methods es-
sential for engineering computations. 
109. INTRODUCTION TO DIGITAL COMPUTERS. 
( 1-1 or 0-3) Cr. 1. F. W.S. 
Prerequisite: Three credits of mathematics. Engi-
neering students required to have credit In 
105 or 108. 
Elementary programming techniques Including 
the use of Interpretive routines. Fundamentals 
In and appreciation of high-speed electronic digi-
tal comnuters including laboratory exercises on 
the computing center equipment. 
250. INTRODUCTION TO INDUSTRIAL 
ENGINEERING. 
(4-0) Cr. 4. F.W.S. 
Crowth, development, ownership, organization, 
management, and control of lndustrialstructu res. 
Relation of the industrial engineer to his In-
dustrial environment. Introduction to the func-
tional act.lvltles of Industrial engineering. 
273. METHODS ENGINEERING AND WORK 
MEASUREMENT. 
(3·2) Cr. 4. W.S. 
Prerequisite: 250. 
Principles and practice In motion economy, time-
study and other approaches to work measure-
ment; micromotion analysis, memomotion, and 
random filming techniques. Consideration of hu-
man factors and economic factors In methods 
engineering and work-center design, work sim-
plification, and production system development. 
Introduction to standard data and predetermined 
standard limes. 
293. SEMINAR. 
(1-0) Cr. R; F.W.S. 
Required of all third-quarter sophomore stu-
dents. Required of senior college transfer stu-
dents in the first quarter after transfer to the 
Industrial Engineering Department. May be 
taken concurrently with 391. 
304. ANALYSIS FOR ENGINEERING 
ECONOMY. 
(3-0) Cr. 3. F.W.S. 
Derivation of formulas used In theory of invest-
ment of engineering enterprises, economy studies 
applied to original and alternative investments 
in engineering, replacement problems, relation-
ship to accounting. 
312, 313. INDUSTRIAL OPERATIONS 
RESEARCH. 
351. 
361. 
391. 
392. 
(4-0) Cr. 4 each. 312: F.W; 313: W.S. 
Prerequisite: 312: Math. 205; 313: 312, Stat. 
341. 
History and growth of operations research. The 
development of mathematical concepts and mod-
els concerned with engineering and manage-
ment decisions. Single and multi-variate optimi-
zation models, e.g., linear programming, inven-
tory theory, game theory, network analysis the-
ory, and other deterministic and stochastic mod-
els. 
INDUSTRIAL ORGANIZATION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Junior classification. 
Industrial tendencies, ownership, types of or-
ganization; the principles and methods of pro-
duction control, inspection, motion and time 
study, wage systems, cost control and personnel 
relations in the coordination of an industrial 
organization. 
QUANTITATIVE METHODS FOR 
INDUSTRIAL ENGINEERING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 250 or 351; Stat. 342. 
Adaptation and application of mathematical and 
statistical techniques to the analysis of prob-
lems of an engineering nature. Interpretation 
or the problems in physical terms. 
SEMINAR. 
(1-0)Cr. R; F. 
SEMINAR. 
(1-0)Cr.R; W. 
393. INDUSTRIAL INSPECTION TRIP. 
Cr. R: S. 
Prerequisite: Junior Industrial englneerlnt:: das· 
slficatlon. 
One week spent in industrial l'entl·r~ visitin~ 
and inspel·Ung industrial plants. 
395. SUMMER WORK. 
Cr. 3 each. 
Prerequisite: Advance approval of department 
head. 
~pproved summer work in industrial plants 
. ·wt _acceptable as an industrial engineering 
elective or management elective fur industrial 
engineering or engineering operations majors 
404. ENGINEERING ECONOMY. 
(2-2 or 3-0) Cr. 3. F.W.S. 
Prerequisite: Econ. 242, I.Ad. 371. 
Application of fundamentals of ecunumi( !'> to 
engineering alternatives in planning, de\ eloping, 
and managing indut.trial projects. 
407. ENGINEERING VALUATION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Econ. 241, 3 credits of al·countlng. 
Concepts of value, original cost, and repruduc· 
tiun cost, property records, methods of esti· 
mating depreciation for valuation and al'l'ount· 
ing; intangible values, cost values, earning val· 
ues, rate base, and valuation fur taxation. rates, 
financing, insurance, and sale!'> 
416. PRODUCTION ANALYSIS. 
(3-0) Cr. 3. S. 
Prerequisite: 313. 
Specialized mathematical techniques applied to 
industrial production management~ 
420. ENGINEERING SALES. 
(3-0) Cr. 3. S. 
Prerequisite: 304, 480. 
Concepts involved with selling technil'al goods 
and services. Application of legal, cl·unumil, 
and ethical principles involved in the prepara 
lion of specifications, bids, and contracts. 
421. SAFETY ENGINEERING. 
(3-0 or 3-3) Cr. 3 or 4. F.S. 
Prerequisite: 250 or 351. . 
Principles of accident prevention in industry. 
training for and selling safety. Safe machine 
design and guarding. lnduetrlal compensation 
and safety legislation. 
423. JOB COMPENSATION. 
(2-3) Cr. 3. F. 
Prerequisite: 4 7 5. 
Study of the principal pressures and their In-
fluence on forms and levels of job compensation 
424, 425. MANPOWER MANAGEMENT. 
Cr. 3 each. 424: (3-0) F.W; 425: (2-2/ W.S. 
Prerequisite: 424: 250 or 351; Psych. 10 . 425: 
424. 
Employer-employee problems and desirable ap-
proaches to their solution based upon the appli-
cation of the principles and techniques of se-
lection and placement of industrial manpower, 
personnel management and control, and wage 
and salary administration. 
426. PERSONNEL MANAGEMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 425. 
Advanced study of modern personnel manage-
ment techniques which influence the design of 
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l'ompany organization, policies, und tlw resulting 
practices and procedure~ t-:mploycc instrlll·tiun, 
training. edul·atlon, and evaluation cmphu!-oi1.l'<l 
441. INDUSTRIAL ENGINEERING DESIGN I. 
(3-4) Cr. 5. F.W. 
Prerequisite: 27 3, 312. 404. 
Oporatluns, mal·hlnes, and pruces!'ll'~' roquired 
for typical manufacturing problems: sele(·Uon, 
specification, and luyuut of cqulpmont und plant 
facilities, balancing schcdulcl'l, budget prepara-
tion . 
442. INDUSTRIAL ENGINEERING DESIGN II. 
(3-4) Cr. 5. W.S. 
Prerequisite: 313, 441. 
The dcvc.lupmcnt of organization t•harth und 
standard crews; the determination und the de-
sign of records of performam·e to be utwd In 
the administrative control of u typkul munu· 
facturmg enterprise. 
443. INDUSTRIAL ENGINEERING DESIGN III. 
(2-2) Cr. 3. S. 
Prerequisite: Credit or classlllcatlon In 442. 
The development and uppllcation of lnvontury 
records, load charts, production urdert~. sched· 
ulcs, production reports, progress reports and 
control reports to a manufacturing problem In 
such a manner us to keep u continuous com-
parison between planned and lll'tuul results. 
448. INDUSTRIAL DYNAMICS. 
(I-4)Cr.3. 
Prerequisite: 351. 404. 
Information-feedback characteristics of lndustrl· 
al systems; Interaction of organization struc-
ture, policies, and time delays In the success 
of an enterprise; relationships between flow of 
Information, money, materials, orders, person· 
net, and capital equipment In an organization 
or Industry. Model bulldlng and computer simu-
lation arc utilized. 
462. ENGINEERING INSPECTION. 
(3-0) Cr. 3. S. 
Prerequisite: 250 or 351: Stat. 105. 
Inspection of department functions and organl· 
zatlon, quality-control procedures, acceptance 
sampling, and cost studies. 
475. MOTION AND TIME STUDY. 
(2-3) Cr. 3. W.S. 
Prerequisite: 351. 
Principles and methods of motion and time study 
as employed in Industrial operations. 
480. ENGINEERING CONTRACTS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Junior classification. 
Engineer in business; contract essentials and 
principles; agent and Independent contractor: 
contracts Involving real and personal property, 
sale and transportation; corporation engineer· 
lng; legal and equitable jurisprudence. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5. 
Prerequisite: Senior classification, permission of 
department head. 
Formulation and solution of theoretical or prac-
tical problems which relate to manufacturing, 
public utility operation, operation of commurtl-
catlon systems, or other Industrial methods. 
H. Honors. 
492. SEMINAR. 
(l-0) Cr. R; W. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
504. ADVANCED ENGINEERING ECONOMY. 
Cr. 3 to 5. F.W.S. 
Prerequisite: 404. 
Advanced engineering economic analysis; en-
gineerlng, financial and intangible factors In· 
fluencing management decision for expenditure 
of funrls. Applications of capital recovery and 
physical plant replacement theories. 
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CAPITAL EXPENDITURE PROGRAMMING. 
(3-0) Cr. 3. F. 
Prerequisite: 504. 
Determination of capital expenditure policy and 
budget. Factors influencing the priority queue 
(urgency) and the optimum-rationed level of 
expenditures. Project request, consideration, re-
visioni screening, rejection, postponement, ap-
prova , subsequent verification, and feedback 
processes. Planning and control of the capital 
expenditure budget and sources of funds. 
ENGINEERING ASPECTS OF PUBLIC 
UTILITY ADMINISTRATION. 
Cr. 2 to 5 each time elected. F. 
Prerequisite: 404, 407. 
Engineering problems arising from the regu· 
lation of service and rates, the taxation, and 
the operation of public utilities 
DEPRECIATION ESTIMATES. 
(3-0) Cr. 3. W.S. 
Prerequisite: 407. 
Collection and analysis of retirement data. Tech-
niques required for the construction of survivor, 
probable life, condition percent, and accrued 
deprecia-tion curves for property groups. Anal-
ysis of the effect of growing, declining, and 
stable properties on depreciation estimates. 
ENGINEERING VALUATION PRACTICE. 
(2-3) Cr. 3. F.S. 
Prerequisite: 407. 
Application of principles of engineNing valu-
ation, including field work, preparation and pric-
ing of inventories, valuations for utility rates, 
security regulations, condemnations, sales, es-
tate settlements, and determining fixed t a pi-
tal costs. 
OPERATIONS-RESEARCH CONCEPTS. 
(4-0) Cr. 4. F. 
Prerequisite: 304, Math. 213, Stat. 341. 
Theory and development of operations-research 
concepts and techniques within industrial con-
texts. Includes linear programming, dynamic 
programming, queueing theory, and simulation 
QUEUEING THEORY AND APPLICATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 511. 
Development and use of mathematical models 
for the analysis of queueing systems as applied 
primarily to industrial situations. Steady state 
as well as transient systems are considered 
MANAGEMENT SCIENCE I. 
(3-0) Cr. 3. W. 
Prerequisite: 313. 
Development of scientific models and analogies 
applicable to engineering management; investi-
gation or existing mathematical methods; oper-
ations research. 
MANAGEMENT SCIENCE II. 
(3-0) Cr. 3. S. 
Prerequisite: 515. 
Case studies and industrial problems. !\lew meth-
ods and theories in management science and 
operations research. 
ENGINEERING ASPECTS OF WAGE 
DETERMINATION. 
(2-3 or 6) Cr. 3 or 4. S. 
Prerequisite: 423. 
Critical survey of wage programs founded on 
job evaluation; merit rating, wage incentives, 
basic hourly wage curve, salary classifications, 
and administrative programs. 
531. INDUSTRIAL STATISTICS: 
PROCESS CONTROL. 
(Stat. 531) See Statistics. 
533. INDUSTRIAL STATISTICS: RELIABILITY 
(Stat. 533) See Statistics. 
539. OPERATIONS RESEARCH. 
(Stat 539) See Statistics. 
540. OPERATIONS RESEARCH METHODS 
AND ECONOMIC ANALYSIS. 
(Stat. 540) See Statistics. 
545. ADVANCED INDUSTRIAL ENGINEERING 
DESIGN. 
Cr. 3 to 5 each time elected. F.W.S. 
Prerequisite: 441. 
!'Ianning and controlling the manufacturing 
plant. Theory of facilities selection and layout, 
balancing operations and schedules; design of 
the manufacturing plant; structure of the or-
ganization and system. Control techniques, bud-
gets, and realization comparison. 
551. INDUSTRIAL ENGINEERING CONCEPTS. 
Cr. 3 to 5. F. 
Prerequisite: 250 or 351; 480, Econ. 242. 
Development in depth of theoretical and prac-
tical concepts of current industrial engineering 
practice. 
552. INDUSTRIAL ORGANIZATION THEORY. 
(3-0) Cr. 3. S. 
Prerequisite: 551. 
Examination of theories of organization with the 
purpose of explaining, predicting, and influencing 
organization behavior. Requirements for design 
and control of industrial organizations and their 
components. 
571. THEORY AND PRINCIPLES OF 
WORK-TIME RELATIONSHIPS. 
(2-3 or 3-6) Cr. 3 or 5. S. 
Prerequisite: 441. 
Evaluation of time-study systems using pre-
determined elemental time standards; compari-
son with stop-watch time study. Applications 
to industrial situation. Analysis of current lit-
erature. 
581. LEGAL ASPECTS OF ENGINEERING 
ADMINISTRATION. 
(3-0) Cr. 3. F. 
Prerequisite: 250 or 351, and 480 or I.Ad. 365A. 
Engineering management contacts with public 
administrators and administrative law. 
582. TAXATION ASPECTS OF 
ENGINEERING ADMINISTRATION. 
(3-0) Cr. 3. W. 
Prerequisite: 581, I.Ad. 371. 
Concepts of advalorem, income, and excise taxes 
and their effects on industrial operations and 
policy making. 
583. PATENT ASPECTS OF ENGINEERING 
ADMINISTRATION. 
(3-0) Cr. 3. S. 
Prerequisite: 480 or I.Ad. 365A desirable. 
Management problems concerning patents, 
trademarks, franchises, copyrights, and royal-
ties. 
590. SPECIAL TOPICS. 
Cr. 1 to 5 each time elected. 
A. Management problems in engineering valua-
tion and depreciation. 
B. Management problems in personnel. 
C. Management problems in industrial engi-
neering. 
D. Management problems in regulated indus-
tries. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
608. DEPRECIATION ACCOUNTANCY. 
Cr. 2 to 6 each time elected. F.S. 
Prerequisite: 507. -
Unit and group methods of accounting for de-
preciation; reserve requirements; adjustment of 
depreciation rates and reserves; classification 
of accounts, property accounting methods. In-
come tax regulations. 
624. FACTORY PERSONNEL. 
Cr. 3 to 5. F.W.S. 
Prerequisite: 425, 551. 
Employment departments: time and wage prob-
lems; shop committees; housing conditions, and 
industrial relations. 
681. COURT AND COMMISSION PRACTICE. 
Cr. 2 to 6 each time elected. W .S. 
Prerequisite: 681 A: 581, 608; 681 B: 581. 
A. Utility rates, property valuation, and depre-
ciation. 
B. Legal relations In industry. 
690. SEMINAR. 
Cr. R; F.W.S. 
699. RESEARCH. 
Cr. 1 to 5. 
A. Industrial Engineering Hesearch. 
B. Engineering Valuation Hesearch. 
INDUSTRIAL RELATIONS 
Advisory Committee: Edward B. Jakubauskas, Ph.D., Chairman; Harold W. Davey, Ph.D.; Terry 
L. Dickinson, Ph.D.; Neil A. Palomba, Ph.D.; Robert 0. Richards, Jr., Ph.D.; Clifford E. Smith, 
Ph.D. 
Work is offered for the degree Master of Science with major in industrial relations. This 
is a multidisciplinary degree offered under a cooperative arrangement by the departments of 
Economics, Industrial Engineering, Political Science, Psychology, and Sociology. 
Graduate students in industrial relations usually receive their undergraduate background 
in economics, industrial (business) administration, industrial engineering, polltical science, 
psychology, or sociology. Admission is not restricted to students from these majors, however. 
Students entering industrial relations ideally should have a broad background in the social 
sciences. One such undergraduate program at Iowa State University is the industrial relations 
program in the distributed studies major of the College of Sciences and Humanities. 
The program in industrial relations is regarded as education for both professional practice 
and scientific inquiry. Through the Industrial Relations Center and its interdisciplinary faculty, 
facilities and opportunity exist for research of both a fundamental and applied nature on a 
variety of problems concerned with the world of people at work. 
A student majoring in industrial relations will choose a major professor from the graduate 
faculty of the cooperating departments, who ordinarily will be a member of the industrial rela-
tions advisory committee. The student's program of study will be developed with the guidance 
of a committee nominated by his major professor, approved by the industrial relations advisory 
committee and appointed by the dean of the Graduate College. The program of study wlll 
include course work from three of the disciplines represented in the industrial relations program. 
Each student will select two of the five cooperating disciplines (economics, industrial engi-
neering, political science, psychology, and sociology) as a major field. Approximately two-thirds 
of the student's program (including thesis) will comprise the major field The remainder of the 
program will include Statistics 401 and other elective courses. Statistics 402 is strongly rec-
ommended. 
Normally, candidates for the degree Master of Science are required to complete satis-
factorily 45 credits of acceptable graduate work including preparation of a thesis. With the 
approval of the student's program of study committee, however, candidates may fulfill require-
ments by completing satisfactorily 54 credits of course work, in which case preparation of a 
thesis and Statistics 401 are not required. Under this degree program a student wlll select 
courses from four of the five cooperating departments. Satisfactory completion of a compre-
hensive examination is required. 
A foreign language is not required. 
The verbal and quantitative aptitude tests of the Graduate Record Examination are re-
quired of all applicants to the industrial relations program. 
Courses appropriate for the Master of Science degree are determined by the student's 
program of study committee. Recommended courses for graduate students majoring or minoring 
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in industrial relations include: Econ. 441, 445, 590, 591, 592, 593, 594, 595; Psych. 440, 441, 
450, 451, 522, 523, 550, 551, 580, 581; Soc. 401, 410, 480, 570, 600, 601, 698A, 698D; I.E. 424, 
425, 426, 448, 475, 480, 522, 571, 581, 590, 624; PoLS. 420, 421, 422, 520. See departmental 
listings for course descriptions and credits. 
INSTITUTION MANAGEMENT 
Marjorie M. McKinley, Ph. D., Head of Department 
Professor: Grace M. Augustine, Ph.D. 
Associate Professor: Geraldine M. Montag, Ph. D. 
Assistant Professors: Thomas A. Beattie, M.Ed.; Nancy E. Brown, M.S.; Janice T. Dana, M.S.; 
Charles F. Frederiksen, M.S.; Doris J. Hittle, M.A.; Grace E. Olsen, M.S.; Thomas E. Walsh, M.A. 
Instructor: Donald G. Rose, B.S. 
Undergraduate Study 
For undergraduate curriculum in institution management leading to the degree Bachelor 
of Science, see Home Economics, Curricula. For an Associate in Food Service Management, 
see Technical Institutes, Food Service Management. 
The curriculum in institution management provides professional preparation for men and 
women interested in managerial positions in institution food service or residence administration. 
The department offers work for the degree Bachelor of Science with majors in college food 
and housing administration, hotel and restaurant management, or school food service. 
The major in college food and housing administration is planned to provide men and 
women with a general education plus professional preparation for the management of college 
and university student unions and residence halls. Basic courses in various aspects of admin-
istration are supplemented by laboratory experiences. 
The major in hotel and restaurant management provides, in addition to a general educa-
tion, basic work to prepare men and women for supervisory and executive positions in the hotel 
and restaurant industry. Principles of business management are presented, as well as funda-
mentals of food service and housing service. 
The major in school food service offers preparation for administering school food service 
programs in elementary and secondary schools. A general education and basic professional 
courses pertinent to this field are provided for students who wish to prepare for managing 
single or multiple school food service systems and to become area and state school food service 
supervisors or directors. See discussion of institution management curriculum for statement 
regarding certification for teaching home economics. 
Training in large quantity food preparation and service is afforded through the Institution 
Management Tearoom. The food and house administration departments of the Memorial Union, 
University residence halls, and other approved establishments offer managerial experience 
to advanced students. A two- or three-day field trip to businesses related to institution manage-
ment will be offered alternate years and will be required of majors in the institution manage-
ment department. 
The Technical Institute in Food Service Management is available. Six quarters of uni-
versity study are combined with one summer of approved food service work experience to 
qualify a graduate as an Associate in Food Service Management. For detailed information 
concerning the Technical Institute program, see Technical Institutes, Food Service Management. 
Graduate Study 
The department offers work for the degree Master of Science with major in institution 
management and minor work to students taking major work in other departments. 
Work may be taken for the degree Doctor of Philosophy as a joint major with depar1r 
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ments offering work for this degree in home economics. engineering. economics. or other re-
lated areas. 
The usual prerequisite to major graduate work is the completion of 10 quarter credits 
in institution management and six in food and nutrition, and fundamental preparation in ac-
counting, chemistry. and bacteriology. The exact requirements will depend upon the field of 
work the student expects to pursue. 
There is no foreign language requirement for the degree Master of Science. A foreign 
language is not required for the degree Doctor of Philosophy unless sklll in a particular foreign 
language is needed in an individual program of study. 
Open to graduate students for minor credit only: 450, 460, 470, 484, 485, 487, 488, 489, 
490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
287. INTRODUCTION TO INSTITUTION 
MANAGEMENT. 
(3-0) Cr. 3. S. 
Introduction to managemt!nl concepts and princi 
plt!s as related to general and busine!\s usc. 
Orientation to the food and housing service in 
dustry. Field trips required. 
380. QUANTITY FOOD PRODUCTION 
MANAGEMENT. 
(2-6) Cr. 4. F.W.S.SSI. 
Prerequisite: F.&N. 208 or 214. 
Principles and application of management in 
quantity food production. l'se of appropriatl· 
produl'lion and service methods and in~titution 
equipment r\dvan<:e reservation "ith depart· 
ment head required. 
400. STUDY TOUR. 
Cr. I. Alt. S, offered 1972. 
Prerequisite: Junior or senior Institution man· 
agement classification. 
Study tour of quantity food sen.·il e and huusl' 
administration units and related induMtries 
404. SEMINAR. 
(2·0) Cr. 2. S. 
Prerequisite: Senior classincatinn. 
450. HOTEL AND RESTAURANT ACCOUNTING. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 487, I.Ad. 384. 
Accounting procedure!! applicable to hutch; and 
res tau rants. l' niform b) stems of allou nts fur 
hotels and res tau runtt~. 
460. LEGAL ASPECTS OF HOTEL AND 
RESTAURANT MANAGEMENT. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 487. I.Ad. 365D. 
Laws relating to the ownership and operation of 
hotels, restaurants, and similar institutions. The 
responsibility of management and employee~> tu 
guests and the publi<. 
470. QUANTITY FOOD PRODUCTION AND 
SERVICE METHODS. 
Cr. arr. SSJ. or SSJI. 
Prerequisite: A college course In principles of 
food preparation. 
Methods of producing food in quantity ut~ing 
institution equipment. Interpretation for teaching 
nonsupervit~ory food service workers. llet.lgned 
to contribute to preparation of teachers of vo-
cational food t~ervice courset~. :o-:ot accepted in 
lieu of 1.1\tgt. 380 for Iowa State Institution man· 
agement and food and nutrition majon. 
484. PURCHASING AND INVENTORY 
MANAGEMENT. 
(3-3) Cr. 4. F.W. 
Prerequisite: 380 or F.&N. 303. 
Principles of buying food and inventory manage-
ment for various types of quantity food service. 
Emphasis on specifications and various factortt 
affecting quality. Field trips required. 
485. LAYOUT AND EQUIPMENT. 
(3-3) Cr. 4. S.SS. 
Prerequisite: Credit or classification In 380. 
Food facilities planning and dettlgn; selection of 
equipment with emphasis on materlaltt, construe· 
lion, and speclncatlunt~. Field trips required 
486. INSTITUTION MANAGEMENT 
EXPERIENCE. 
A: (I or 2-0) Cr. 1 or 2. W: 
8: (0-6 or 9) Cr. 2 or 3. W: 
C: (1 or 2-0) Cr. I or 2. S: 
D: (0-6 or 9) Cr. 2 or 3. S. 
Prerequisite: A, 8: 484, 485, 488: C, D: 486A, 
4868, 489. C, D only for students majoring 
In college food and housing administration. 
A and B Food Sendee Management. (' and ()· 
Housing and Social Program ~lanagement. Anal· 
yt~ls and Interpretation ofmanagementfunctlons. 
Emphasis on Interpersonal relations. Experience 
In food and housing departments of Iowa State 
l' nlverslty, ~lcmurlal {' nlon, and approved es-
tablishments. A and C. Lecture-discussion. B 
and I>: J.abora tory. 
487. ORGANIZATION AND MANAGEMENT. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 380. 
Functions. of management; procedures and con· 
trois appllcable to food tll!rvlce and housing 
organizations; emphasis on financial manage· 
mcnt Including control of food, labor, and other 
variable costs. 
488. PERSONNEL MANAGEMENT IN 
INSTITUTIONS. 
(3-0) Cr. 3. F.S. 
Prerequisite: 487. 
Principles of management and personnel organ!· 
zatlon as applied to food and housing urganlza· 
lions. Principles and practices reluted to per· 
sonnet recruitment, t1electlon, training, employee· 
employer rclutlons, and wage udmlnlstratlon. 
l'nlon and government considerations. 
489. HOUSE ADMINISTRATION. 
(2-3) Cr. 3. W. . 
Prerequisite: 485, senior classtncatlon. 
Management considerations of rettidencc and 
houttekecping functions In lntltltutlons. Selection 
and maintenance of Institutional furnitthlngtt and 
materials, equipment, and supplies. f<'ield trips 
required. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Permission or department head. 
A. Quantity Food Production. 
R. Organization and ~lanagemcnt. 
C. General. 
D. Housing. 
H. Honors. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. 
580. 
685. 
SHORT COURSE. 
Cr. arr. 
~UANTITY FOOD DEVELOPMENT. 1-6) Cr. 3. S. rerequlalte: 380, F .AN. 411, permission of de-
partment head. 
Experimental approach to methods in quantity 
food production as related to time factor, in-
stitution equipment, and proportions of Ingre-
dients. 
CATERING. 
(2-6) Cr. 4. F.W. Alt. SSI. 
Prerequlalte: 380, senior classification. 
590. 
Management, preparation, and presentation of 
special food service functions. Appreciation of 
historical and cultural background of U.S. re-
gional and foreign foods. Creative experiences 
with gourmet-type foods. Advance reservation 
with department head required. 
SPECIAL TOPICS AND WORKSHOPS. 
Cr. arr. 
Prerequisite: Permission of department head. 
A. Food Service Management. 
B. Housing Service Management. 
C. General. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601,602. DECISION OPTIMIZATION IN 
INSTITUTION MANAGEMENT I, II. 
(3-0) Cr. 3 each. 601: W; 602:8. 
Prerequlalte: Nine quarter credlta In Institution 
management includlng I .Mgt. 487, permission 
of department bead. Montag. 
Use of quantitative methods of operations re-
search and engineering economy to optimize 
decisions in institution food and housing ser-
vice systems. 
604. SEMINAR. 
Cr. arr. F.W S. McKinley, Montag. 
608. ADMINISTRATION PROBLEMS. 
(1-6) Cr. arr. F.W.S. 
Prerequisite: 487. McKinley. 
Consideration of advanced administrative prob-
lems. Case studies in food service and housing 
departments of Iowa State University, Memo-
rial Union, and other institutions. 
699. RESEARCH. 
INTERNATIONAL STUDIES 
Aduisory Committee: Barbara J. Teters, Ph.D., Chairman; William H. Abraham, Ph.D.; Julia 
F. Anderson, M.S.; H.C. Chang, Ph.D.; Karl H. Friederich, M.S.; David M. Gradwohl, Ph.D.; 
Richard N. Kottman, Ph.D.; Leslie Miller, M.S.; Osvaldo N. Soto, Dr. en D.; Dennis R. Starleaf, 
Ph.D.; Rolf H.W. Theen, Ph.D.; Louis M. Thompson, Ph.D. 
The international studies programs are designed for students who are interested in inter-
national studies as a field of academic study and for those interested in training for employ-
ment overseas in the foreign service or other government agencies, in foreign activities of 
business and industry, or in techntcal aid and development programs abroad. Students may 
participate in international studies programs in any one of four colleges: Agriculture, Engi-
neering, Home Economics, or Sciences and Humanities. In the College of Sciences and Hu-
manities, those students majoring in anthropology, economics, foreign languages, history, jour-
nalism, philosophy, political science, or sociology may also major in international studies. 
Students with other major programs may be admitted to the international studies major by 
the chairman of the international studies committee. 
Any student who wishes to enter the program in agriculture, engineering, or home eco-
nomics must register with the chairman of the international studies committee. The student 
and his adviser are responsible for stating on the senior requirement sheet that he is com-
pleting the program. A member of the international studies committee, representing the stu-
dent's college, must certify to the registrar that the student has completed the program re-
quirements. The registrar will then enter this fact on the student's transcript. Any student 
in the College of Sciences and Humanities who wishes to major in international studies must 
apply to the chairman of the international studies committee who will sign the student's degree 
program, approving the student's plans for completing the requirements for the international 
studies major. 
For introductory courses on Africa, Latin America, and East Asia, see Distributed Studies. 
International Studies in the College of Agriculture 
Students ln agriculture remain in their chosen curriculum and use their electives to meet 
program requirements for international studies in agriculture. The requirements are as follows: 
International Studies 417 
Anthropology .. .. .... .. .. .. ... . . . . . . .. . 
. . .. . ..... . .. . . . ......... 4 cred1ts 
Cultural Anthropology, Anthro 218 .. 
. . . .... 4 cred1ts 
Econom1cs . . .. . .. . .. .. . .. . . . . . . ... .......... .. . . . . .. . . . . . . . . . . . .. . . . ... . . . . ... . . .. . . .. . ... ... .. . . . . . . . . . . . . .. .. . . . .. . . ... . . .. .. ... . ... .. . .. . . . . . .. . . . . . . .. . . 6 cred1ts 
Comparat1ve Econom1c Systems. Econ 306 3 cred1ts 
Econom1cs of Underdeveloped Nat1ons. Econ 411 3 credits 
International Econom1cs. Econ. 455......... .... . . . 3 cred1ts 
I nternat1onal F mance, Econ. 456 ... .... .. . . . . 3 cred1ts 
Agrar1an Reform and Econom1c Development, Econ 512 . 3 cred1ts 
F ore1gn Languages .. ... . . . ........... . . . . 
All cred1ts must be m a smgle language. 
Political Sc1ence ...... . 
Introduction to Comparat1ve Pollt1cs. Pol S. 241 
Introduction to International Pohtlcs, PolS 251 
Politics of Developmg Areas, Poi.S. 340. 
InternatiOnal Law, Poi.S. 422. ...... ... . . . .. 
8nt1sh and Commonwealth Governments, Poi.S 440 
Governments of Western Europe, Poi.S 441 
Governments of Chma and Japan, Poi.S 442A 
Governments of lnd1a, Pak1stan. and Southeast As1a, Pol S 4428 
Latm Amencan Governments, Poi.S. 443A ... 
Recent Latm Amencan Pollt1cs, Poi.S 4438 
Government and Politics of the Sov1et Umon, Pol S 444 
Politics of the M1ddle East, Poi.S. 445 ....... . .. 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1.ts 
3 cred1ts 
3 cred1ts 
21 cred1ts 
12 cred1ts 
Governments of Afr1ca South of the Sahara, Poi.S 446A, 4468 
As1a m World Affaus, PolS 451 
3 cred1ts (each) 
3 cred1ts 
Comparative F ore1gn Pollc1es, Poi.S 452 . 
InternatiOnal Organ1zat1ons. Poi.S 453 
Umted States Fore1gn Polley, Poi.S. 458 .... 
World Resources .. 
Climates of the Contments, Agron. 406. 
World So1l Resources. Agron 483 
World Geography, Geog. 201 .......... . 
Econom1c Geography, Geog. 322 ............... .. . 
Total 
3 cred1ts 
3 cred1ts 
3 cred1ts 
3 cred1ts 
2 cred1ts 
3 cred1ts 
3 cred1ts 
6 cred1ts 
. 49 cred1ts 
Students who participate in the program and who maintain a grade-point average of 2.5 
or above will be eligible for a Luther Vinton Rice Estate Scholarship valued at $200 each 
academic year. Interested students s~ould consult their advisers. 
International Studies in the College of Engineering 
Students in the program must meet the following minimum requirements: 
Anthropology .... ... .. .. ... .. . . ........ .. .. ..... ... ... ... . .. ... . .. . ............. .. ............ ... . ... .. ..................... ............ 4 credits 
Cultural Anthropology, Anthro. 218 . .. ............ . . .. ..... .. . ... .. .. . ............. 4 cred1ts 
Earth Sc1ence . . . . .. . . . 6 cred1ts 
World Geography, Geog.201 3 cred1ts 
Econom1c Geography. Geog.322 ............ ......... ... . ... ................. .. ... .... ..... ................. . ................ 3 credits 
Economtcs .... ... .. .. ............. . .. .... ... .. ..... . .. ... .. ..... .. ... .... .. ......... . .... . . ... ... ... . .............. ..... .............. 9 cred1ts 
Pnnc1ples of Econom1cs, Econ. 241, 242 ............. ... .. . . . . .. . ................................................ 3 cred1ts (each) 
Comparat1ve Econom1c Systems, Econ. 306. ................. . . .. ...... ... . ....... . .............................. 3 credits 
Econom1cs of Underdeveloped Nations, Econ. 411........... .. . ............... ............................................... 3 credits 
InternatiOnal Econom1cs, Econ. 455........................... . .................................................................. 3 cred1ts 
International Finance, Econ. 456................................................................... ............. .......................... 3 credits 
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Foreign Language ................................................................................................................................................................... l8 credits 
All credits must be in a single language. 
History . .... .................... .................. ................... ..... ............................................ 3 credits 
Hi~~~·~;·c·h·i·~~···Hi~t .. 34o"341....................... · ................................................................... 3 credits (each) 
History of Latin America. Hist. 35o~·35i'352·:::::::::::::::::::::::................................................................... 3 cred~ts (each) 
Contemporary Europe, Hist. 410A, 4108, 410C ........................................................................................ 3 cred~ts (each) 
History of Russia, Hist. 416A, 4168, 416C ................................................................................................ 3 cred~ts (each) 
History of Modern Germany, Hi st. 517 B................................................................................................... 3 cred~ts 
History of the United States Foreign Policy, Hist. 477A, 4778, 477C ..................................................... 3 cred1ts (each) 
U.S. Sov1et Relations, H1st.478 ............................................................................................................. 3 credits 
lnter-Amencan Relations, H1st.479A, 4798 ............................................................................................ 3 cred1ts (each) 
Political Science ............................................................................................................................................................... 12 credits 
(including Poi.S. 215) . 
Introduction to Comparative Politics, Poi.S. 241 ..................................................................................... 3 cred1ts 
Introduction to International Politics, Poi.S. 251.. ................................................................................ 3 credits 
Politics of Developing Areas, Poi.S. 340 ................................................. ................................................. 3 credits 
International law, Poi.S. 422 ................................................................................................................... 3 credits 
British and Commonwealth Governments, Poi.S. 440....... ..... ................................................................. 3 credits 
Governments of Western Europe, Poi.S. 441 ........................................................................................... 3 cred1ts 
Governments of China and Japan, Poi.S. 442A ......................................................................................... 3 credits 
Governments of India, Pakistan, and Southeast As1a, Poi.S. 4428.............................. ............................ 3 credits 
latm American Governments, Poi.S. 443A ............................................................................................... 3 cred1ts 
Recent latm Amen can Politics, Poi.S. 4438 ............................................................................................ 3 cred1ts 
Governments and Politics of the Sov1et Umon, Poi.S. 444 ....................................................................... 3 cred1ts 
Politics of the Middle East, Poi.S. 445 ................................................................................................. 3 cred1ts 
Governments of Afr1ca South of the Sahara, PolS 446A, 4468 . .. .. .. .... .. ... ... . .......... 3 cred1ts (each) 
Asia m World Affairs, Poi.S. 451 ..................................................................................................... 3 cred1ts 
Comparative Foreign Pohcies, Poi.S. 452 ......... .................. ... ...... ......... ..... . . ................................ 3 credits 
International Organizations, Poi.S. 453 ...................... ................................. ... ....................................... 3 credits 
United States Foreign Policy, Poi.S. 458 ...................................... ...................... ..... .......... ................... 3 credits 
Total ......................................................... 52 cred1ts 
Students may substitute up to 9 credits in Distributed Studies 201-209 for 9 credits in 
any of the courses listed above, with the exception of the foreign language requirement. 
International Studies in the College of Home Economics 
~ 
An emphasis in international studies is designed to provide students with a background 
for participation in government or agency programs, as well as to provide an opportunity 
to become oriented to national and international affairs as part of the responsibility of citizen-
ship in its broadest sense. 
Students in home economics with a concentration in international studies follow a curricu-
lum that includes emphasis in social sciences-history, political science, economics, sociology, 
anthropology, psychology, and languages-In addition to home economics. 
See Home Economics for the specific program. Interested students in home economics 
should consult Julla F. Anderson for further details. 
International Studies Major in the College of Sciences and Humanities 
Students wishing to major in International studies in the College of Sciences and Human-
Ities must have a second major, ordinarily in anthropology, economics, foreign languages, his-
tory, journalism, philosophy, political science, or sociology. Students with other major programs 
may be admitted to the international studies program by the chairman of the International 
Studies Committee. Students majoring in international studies may then substitute the inter-
national studies major for the minor or minors required of students in the College of Sciences 
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and Humanities. In addition to fulfilling general education requirements and the major require-
ments in the discipline he has chosen, each student majoring in international studies must 
complete the following program: 
A. General Courses In International Studies. Students majoring In anthropology, economics, 
history, journalism, philosophy, political science, or sociology, must select from the following 
list four disciplines other than their own and must complete at least 6 credits ln each of the 
four. Foreign language majors must select at least 6 credits ln each of four of the following 
disciplines. Courses offered in completion of this requirement must be chosen from those 
listed under each discipline. 
Anthropology: 
The Family in Cross-Cultural Perspective, Anthro. 313 (3 credits) 
Comparative Studies of World Cultures, Anthro. 321 (3 credits) 
Anthropological Perspectives of Religion, Anthro. 340 (3 credits) 
Language and Culture, Anthro. 400 (3 credits) 
Ethnology of the Old World, Anthro. 424 (3 credits) 
Culture Change, Anthro. 425 (3 credits) 
Economics: 
Comparative Economic Systems, Econ. 306 (3 credits) 
Economics of Underdeveloped Nations, Econ. 411 (3 credits) 
International Economics, Econ. 455 (3 credits) 
International Finance, Econ. 456 (3 credits) 
Geography: 
World Geography, Geog. 201 (3 credits) 
Economtc Geography. Geog. 322 (3 credits) 
Cultural Geography-European and American, Geog. 324 (3 credits) 
Cultural Geography-African, Asian, Australian and Pacific Islands, Geog. 325 (3 credits) 
History: 
History of the Umted States Foreign Policy, Hist. 477A, 4778, 477C (3 credits each) 
Journalism and Mass Communication: 
International Communication and the Foreign Press, Jl. 440(3 credits) 
Mass Communication in Developing Nations, Jl. 545(3 credits) 
Political Science: 
Introduction to International Politics, Poi.S. 251 (3 credits) 
Politics of Developing Areas, Poi.S. 340 (3 credits) 
International Law, Poi.S. 422 (3 credits) 
Comparative Foreign Policies, Poi.S. 452 (3 credits) 
International Orgamzations, Poi.S. 453 (3 credits) 
United States Foretgn Policy, Poi.S. 458 (3 credits) 
Sociology: 
Introduction to Soctal Ecology and Population Studies, Soc. 304 (3 credits) 
Soctal Stratification, Soc. 330 (3 credits) 
Soctetal Change and Development, Soc. 391 (3 credits) 
Adoption and Diffusion of Innovations, Soc. 392 (3 credits) 
Urban Sociology, Soc. 410 (3 credits) 
Total: ........................................................ 24 credits 
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R. Area Studies. The student must complete at least 6 credits in one of the following groups: 
Afnca and the Middle East: 
Introduction to Afrrca, 0 St 204. 205, 206 (3 cred1ts each) 
Politics of the M1ddle East. Poi.S 445 (3 credits) 
Governments of Afnca South of the Sahara, Pol S 446A. 4468 ( 3 cred1ts each) 
As1a: 
Introduction to East As1a, O.St 207, 208. 209 <3 cred1ts each) 
H1story of Chma. H1st 340. 341 <3 cre.d1ts each) 
Modern Japanese H1story, H1st. 443 (3 cred1ts) 
Rellg1ons of Western As1a, Phil 351 (3 cred1ts) 
Rellg1ons of Southern and Southeastern As1a. Ph1l 352 ( 3 cred1ts) 
Rellg10ns of East As1a. Phil 353 ( 3 credits) 
Governments of Chma and Japan. Poi.S 442A (3 credits) 
Governments of lnd1a. Pak1stan and Southeast As1a, Pol S 4428 ( 3 credits) 
As1a m World Affa1rs, PolS. 451 (3 cred1ts) 
Japanese Pollt1cal Thought and Institutions. Pol S 542 ( 3 credits) 
latm America: 
Introduction to Latm Amenca, 0 St 201. 202. 203 (3 cred1ts each) 
Contemporary Latm Amerrcan Cultures, Anthro 323 (3 creditS) 
Native Peoples of M1ddle and South Amen ca. Anthro 325 ( 3 cred1ts) 
H1story of Latm Amerrca, H1st 350, 351, 352 (3 cred1ts each) 
lnter·Amencan Relations. H1st 479A. 4798 (3 cred1ts each) 
Spamsh and lbero-Amerrcan C1v1hzat10n, F L 359 (3 credits) 
Introduction to Spamsh Amen can Literature. F L 464. 465. 466 ( 3 cred1ts each) 
Latm Amen can Governments, Pol S 443A ( 3 credits) 
Recent Latm Amen can Politics. Pol S. 4438 ( 3 credits) 
RusSia: 
Russ1an C1v1llzat1on, F L 327. 328, 329 ( 3 cred1ts each) 
H1story of Russ1a, H1st. 416A, 4168, 416C ( 3 cred1ts each) 
U S -Sov1et Relations, H1st 478 (3 cred1ts) 
Government and Politics of the Sov1et Umon. PolS 444 (3 credits) 
Russ1an Political Thought and lnst1tut1ons. Pol. S. 544 (3 credits) 
Sov1et F ore1gn Polley. Poi.S 556 ( 3 credits) 
Western Europe: 
French C1v1hzat1on, F L 316 (3 cred1ts) 
German C1v1hzat1on, F L 338 (3 cred1ts) 
Spamsh and lbero-Amencan C1v1hzat1on, F L 35 7, 358 ( 3 cred1ts each) 
Contemporary Europe, H1st. 410A, 4108, 410C (3 cred1ts each) 
H1story of Modern Germany, H1st. 517 8 ( 3 cred1ts) 
Bnt1sh and Commonwealth Government, Poi.S. 440 ( 3 creditS) 
Governments of Western Europe, Poi.S 441 (3 cred1ts) 
Total .. 6 cred1ts 
C. Language. The student majoring in international studies must complete 30 credits in one 
language. Twenty-one of these may be applied to Group 7 of the Sciences and Humanities 
curriculum requirement. 
Total ..... . .. . . .. ... . . . 9 cred1ts 
D. Seminar in International Studies. U .St. 430 ( 3 cr.), will be taken during the student's junior 
or senior year. 
Total . ... ........... ..... . .......... .. . . 3 cred1ts 
Over-all Total .................................................. 42 cred1ts 
Journalism and Mass Communication 421 
JOURNALISM AND MASS COMMUNICATION 
James W. Schwartz, M.S., Head of Department 
Professors: Rodney T. Fox, M.S.J.; Carl Hamilton, B.S.; K. Robert Kern, Ph.D.; Kenneth R. 
Marvin, M.S.; Jack D. Shelley, B.J. 
Associate Professors: Merritt Bailey, M.S.; Edmund G. Blinn, M.S.; Richard L. Disney, Jr., 
B.A.; J.K. Hvistendahl, Ph.D.; Robert C. Johnson, M.S.; William F. Kunerth, M.S.J. 
Assistant Professors: C. Gene Bratton, M.S.; Robert L. Crom, Ph.D.; Raymond P. Fassel, M.A.; 
Karl H. Friederich, M.S.; Susan Menne, M.A.; Jerome L. Nelson, M.A.; LaRue Pollard, M.S.; 
Paul Yarbrough, Ph.D. 
Instructors: Dale E. Boyd, M.S.; James A. Crook, M.A.; Robert D. Greenlee, M.S.; Lorraine 
Wechsler, M.S., M.A. 
Undergraduate Study 
The department offers work for the degrees Bachelor of Science and Bachelor of Arts 
with a major in journalism and mass communicatian. A number of professional emphases are 
available to the student: newspaper journalism, magazine journalism, radio-TV journalism, 
advertising, public relations and public information, international communication, and the teach-
ing of journallsm. These programs are worked out with the aid of the student's academic ad-
viser in journalism and vary depending upon the student's background and experience. 
Students in journalism and mass communication enroll in one of four colleges of the uni-
versity, depending on their area of specialty: 
College of Sciences and Humanities (general journalism and science journalism) 
College of Home Economics (home economics journalism) 
College of Agriculture (agricultural journalism) 
College of Engineering (engineering journalism) 
With the exception of general journalism, the basic program ls combined with a specialty 
area within a college. Those in general journalism take essentially a liberal arts program, and 
support their journalism studies with such subjects as literature, history, political science, psy-
chology, sociology, economics, and philosophy. Either one or two minors or a second major in 
international relations are required in this curriculum. 
Those in the science journalism program concentrate on the physical and biological sci-
ences in preparation for careers in science writing. Home economics journalists take concentra-
tions in food and nutrition, textiles and clothing, applied art, family environment, or child de-
velopment. Agricultural journalists concentrate in animal science, agronomy, agricultural eco-
nomics, rural sociology, horticulture, food technology, outdoor recreation, or fish and wildlife. 
Engineering journalists combine their work in journalism with concentrations of engineering 
subjects. (See appropriate sections of the catalog for specific requirements in these specialty 
fields.) 
All journalism students take a common core of courses in journalism and mass communi-
cation. This consists of a minimum of 34 credits of course work in journalism plus 6 credits of 
nongraded 490J, the professional work requirement. (The 6 hours of 490J are in addition to 
the minimum number of credits each college requires for graduation.) Course work includes 
101, 201, 202, 203, and at least four 300-level courses and three 400-level courses. 
Students majoring in other fields who wish to minor in journalism are invited to consult 
with journalism staff members for a recommended sequence of courses tailored to fit their 
particular needs and goals. 
Graduate Study 
The department offers work for the degree of Master of Science with a major in journalism 
and mass communlcatio~ and minor work to students taking major work ln other departments. 
For major work, a student must have a bachelor's degree ln journallsm or in a subject 
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matter area which he wishes to combine professionally with advanced training in journalism 
and mass communication. 
There is no foreign language requirement for the degree Master of Science. 
Open to graduate students for minor credit only: 415, 417, 425, 430, 431, 440, 462, 463, 
464,480. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO MASS 
COMMUNICATION. 
(2-0) Cr. 2. F.W.S.SSI. 
Communication models and their application 
to the mass media; the mass communication 
process; characteristics and responsiblllties of 
the mass media; media-related professional oper-
ations. 
201, 202,203. BASIC REPORTING, WRITING, 
EDITING. 
201: (0-8) Cr. 4. F.W.S.; 202: (0-6) Cr. 3. F.W.S; 
203: (0-8) Cr. 4. F.W.S. 
Prerequisite: 201: 101, Engl. 105 or equiva-
lent, some typing proficiency; 202: 20 I or equiva-
lent; 203: 202. 
Observation, organization, writing, and editing 
of materials for aU mass media, with emphasis 
on common principles and competencies. Se-
quence moves from simple data gathering and 
writing techniques through a variety of experi-
ences to investigative reporting and interpretive 
writing. The final course consists of dally writing 
for print and broadcast media. 
225. PUBLICITY AND PUBLIC RELATIONS. 
(3.0) Cr. 3. F.W.S.SS. 
Prerequisite: Engl. 1 05 or equivalent. 
Communication fundamentals, gathering and 
preparing material for mass communication me-
dia; use of communication media for public re-
lations purposes. Not available to majors. 
226. DEVELOPING AND IMPLEMENTING 
PUBLIC INFORMATION PROGRAMS. 
(3.0) Cr. 3. F.W.S. 
Prerequisite: 225. 
For minors and nonmajors who will need to 
communicate via mass media from their vari-
ous professions. Interviewing and demonstra-
tion techniques for broadcast media; newspaper 
column planning and writing; use of newsletters 
and direct mail; house organs and trade publi-
cations; broadcast information program develop-
ment. 
317. FUNDAMENTALS OF PHOTOGRAPHY. 
(2-6) Cr. 4. F.W.S.SSI. 
Camera and dark-room techniques. Evaluation 
of pictures, the picture story, lighting, pictorial 
composition. 
318. LABORATORY IN PHOTOJOURNALISM. 
(0-6) Cr. 3. S. 
Prerequisite: 317 or equivalent. 
Opportunity to explore areas of special interest 
In photography with emphasis on pictorial com-
position and fine print quality. 
319. MOTION PICTURE TECHNIQUES. 
(Sp. 319) (2-3) Cr. 3. F.S. 
Prerequisite: 317 or equivalent. 
Basic techniques In shooting, editing, and pre-
senting motion pictures as a means of com-
munication with special stress on the require-
ments for television. 
325. ADVERTISING. 
(3.0) Cr. 3. F.W.S.SSI. 
Principles of advertising: history; social, eco-
nomic and legal aspects; basic appeals; ser-
vicing advertising accounts. Not open to fresh-
men. 
326. BROADCAST MEDIA ADVERTISING. 
(3-0) Cr. 3. W. 
Prerequisite: 325. 
Analysis of broadcast media; preparation of 
radio and television commercials; time buying. 
337. PRINT MEDIA ADVERTISING. 
(3-0) Cr. 3. F .S. 
Prerequisite: 325. 
Analysis of print media; preparation of news-
paper, magazine, direct mail, and outdoor ad-
vertising. 
338. ADVERTISING AND PUBLIC RELATIONS 
CAMPAIGNS. 
(3-0) Cr. 3. W.S. 
Prerequisite: 326 or 337. 
Development of national and local advertising 
and public relations campaigns; strategy and 
planning; media and market selection; audience 
identification and description; testing effects. 
341. EDITING AND EDITORIAL PRACTICES. 
(2-4) Cr. 3. F.S. 
Prerequisite: 202 or 226. 
Play of news, effects, editing for all media, ar-
rangement and ordering of materials for news-
papers, magazines, broadcast media. 
342. LAYOUT AND DESIGN OF PUBLICATIONS. 
(2-4) Cr. 3. F.W.S.SSI. 
Prerequisite: 10 I or 225. 
Principles of layout and design of printed mat-
ter; copy fitting, type selection, display, illus-
tration; printing processes. 
348. INFORMATIVE WRITING FOR RADIO 
AND TELEVISION. 
(Sp. 348) (3-3) Cr. 4. F. 
Prerequisite: 10 I, 225, or permission of instruc-
tor. 
Writing and planning continuity, talks, inter-
views, demonstrations, forums and discussions; 
documentary programs for radio and television. 
Field trips. 
352. RADIO AND TELEVISION NEWS 
REPORTING. 
(3-3) Cr. 4. W. 
Prerequisite: 203 or 348. 
Writing, editing, news gathering, preparation of 
broadcast news and public affairs programs. 
Field trips. 
360. DEPTH REPORTING AND WRITING. 
(2-4) Cr. 3. F.S. 
Prerequisite: 203; 226 or 352. 
Reporting and writing in depth on current issues 
and concerns, with opportunity to develop news 
features, magazine articles, broadcast documen-
taries, monographs. 
370. EDITORIAL PLANNING FOR MAGAZINES. (3-0) Cr. 3. W. 
Prerequisite: 203. 
Seminar on the editorial concept and strategy 
of a mag_azine for a specific subject matter field; 
preparat1on of copy for a sample issue. 
400C. TELECOMMUNICATIVE ARTS. 
(Sp. 400C) See Speech and Telecommunicative 
Arts. 
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415. PUBLIC OPINION AND MASS 
COMMUNICATION. 
(3-0) Cr. 3. S. 
Prerequisite: Junior classification. 
Survey and synthesis of major factors influencing 
public opinion and their relevance to both de-
tecting and developing mass communication 
strategies. 
417. PICTORIAL COMMUNICATION. 
(3-0) Cr. 3. F.S. 
Prerequisite: Junior classification. 
A survey of the uses in communication of photo-
graphs, drawings, graphs, charts, maps, and 
nonword symbols. Special emphasis on how to 
communicate by means of pictures. 
425. IMPACT OF COMMUNICATION 
TECHNOLOGY ON PEOPLE AND SOCIETIES. 
(3-0) Cr. 3. S. 
Seminar to study present and potential effects 
on people, institutions, and societies of increas-
ingly sophisticated modes of mass communica-
tion; television, computerized publications, rock-
et transportation, facsimile, radar, microwave, 
lasers, masers, satellites, etc. Focus on how 
these may affect men's ablllties to solve their 
daily problems, determine their and their coun-
tries' destinies, and understand themselves and 
their fellow men. 
430. LAW OF COMMUNICATIONS. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Junior classification. 
Libel, slander, lottery, copyright; postal laws; 
the Federal Communications Act; laws affecting 
advertising and legal publication. 
431. HISTORY OF JOURNALISM. 
(3-0) Cr. 3. W.S. 
Prerequisite: Junior classification. 
Development of American journalism from co-
lonial times. Emphasis on growth of freedom of 
the press concept, ethical standards, and role 
of the press in growth of American culture. 
439. DOCUMENTARY FILMS. 
(Sp. 439) See Speech and TelecommunicatJve 
Arts. 
440. INTERNATIONAL COMMUNICATION 
AND THE FOREIGN PRESS. 
(3-0) Cr. 3. F. 
Prerequisite: Junior classification. 
Study of world news communication systems 
encompassing news-gathering agencies, the role 
or foreign correspondents, and the factors de-
termining the flow of world news. Comparative 
analysis of mass media systems in developed 
countries. 
462. PRESS FREEDOM, RESPONSIBILITY, 
AND ETHICS. 
(3-0) Cr. 3. F.W.SSII. 
Prerequlelte: Junior claealftcatlon. 
PhUosophles on which the concept of freedom 
of communication ln America is baaed; theory 
of responsibility assumed by mass communi-
cation media as related to freedom and other 
prlvUegea; ethical problema faced by users of 
printed and electronic media. 
463. RESEARCH METHODS AND 
JOURNALISM. 
(3-0) Cr. 3. F. 
Prerequlaite: Junior classification. 
lnvestlgatlon of the scientific process in the con-
text of reporting and interpreting research re-
sults for professional and lay publica. 
464. JOURNALISM AND LITERATURE. 
(3-0) Cr. 3. F. W. 
Prerequlaite: Junior classification. 
A study of renowned magazine and newspaper 
writers and analysis of their writing styles 
use of language and the other factors that led 
to achievement of permanent places in the hls· 
tory of American journalism and, often, to lit-
erary eminence as well. 
480. THE TEACHING OF HIGH SCHOOL 
JOURNALISM. 
(3-0) Cr. 3. W .8811. 
Prerequlalte: Junior claaalfication. admlasion to 
teacher education program. 
Seminar on the techniques of teaching high 
school journalism coordinate with advising high 
school publlcatlona. For the journalism maJor 
preparing for high school teaching and for the 
nonmajor who could expect a JournaUam course 
assignment as part of hie high school teaching 
program. 
490. SPECIAL PROBLEMS IN COMMUNICATIONS. 
Cr. arr. 
Prerequisite: Permlaaion of Instructor. 
A. Broadcasting. 
B. Visual/Pictorial. 
C. Advertising/Public Relations. 
D. Medla Management. 
E. Law. 
F. History. 
G. International. 
H. Honors. 
I. Audiences and Effects. 
J. Professional Media Work ( 6 cr. required). 
On satisfactory-faD grading system. 
K. Technology. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
510. PROCESS AND STRATEGY OF MASS 
COMMUNICATION RESEARCH. 
(4-0) Cr. 4. F. 
Prerequisite: Graduate standing or permission 
or Instructor. 
Nature of science and the research process. 
Relationship of theory, hypotheses, and mea-
surement models. Communication research tech-
niques and study analysis. 
512. THEORIES OF MASS COMMUNICATION. 
(3-0) Cr. 3. W. 
Prerequisite: 510 or permission or instructor. 
Examination or major areas of research activity 
and theoretic development related to the organi-
zation, functions, and effects of mass communica-
tion. 
515. STRATEGIES OF COMMUNICATION AND 
PERSUASION. 
(3-0) Cr. 3. S.SSI. 
Prerequisite: 512 or permission of Instructor. 
The process of developing professional communi-
cation and persuasion strategies, with emphaala 
on problem definition, behavioral speclflcatlon 
of objectives, situation analysis, strategy formu-
lation and Justification through application of 
communication theories and research results. 
526, 527, 528. REPORTING ON SciENCE 
AND TECHNOLOGY. 
(1-4) Cr. 3 each. Yr. 
Prerequisite: 526: Graduate standing or permla-
slon of Instructor; 527: 526 or equivalent; 528: 
527 or permission of Instructor. 
Writing and editing problems of the communi-
cator who mediates between scholar, scientist, 
and various reading publica. Communication ob-
jectives, audience analysis, code selection, treat-
ments, media characterlatlca. 
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530. THE PRESS AND SOCIETY: 
INTERRELATIONSHIPS. 
(3-0) Cr. S. F. 
Prerequisite: Graduate standing or permission 
of Instructor. 
The press and Its functions In a democratic so-
ciety; confilcts between the press and social 
Institutions; legal, social, and poUtlcal controls 
of the press; solutions to conflicts. 
545. MASS COMMUNICATION IN DEVELOPING 
NATIONS. 
(3-0) Cr. S. W. 
Prerequlalte: 440 or equivalent. 
Evaluation and comparison of traditional and 
transitional systems of communicatibn; study 
of the role of communications In societal growth; 
development, structure, and functions of systems 
in Africa, Asia, and Latin America. 
690. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Pennlaalon of Instructor. 
A. Broadcasting. 
B. Vlsual;Pictorlal. 
C. Advertising;PubUc Relations. 
D. Media Management. 
E. Law. 
F. History. 
G. International. 
I. Audiences and Effects. 
K. Technology. 
COURSES FOR GRADUATE STUDENTS, major or minor 
650. SEMINARS IN JOURNALISM 
COMMUNICATION. 
Cr. S each. Olrered as demand warrants froJ;n 
following to_plc list. 
A. VisualtPlctorlal Communication. 
B. Communication History. 
C. Society and Mass Communication. 
D. International Communication. 
E. Communication Law. 
F. Audiences and Effects. 
699. RESEARCH. 
LANDSCAPE ARCHITECTURE 
Thomas A. Barton, M.L.A., Head of Department 
Professor: Robert W. Dyas, M.L.A. 
Associate Professor: Kenneth F. Lane, M. L.A. 
Assistant Professors: Robert R. Harvey, M.L.A.; Jean E. Olson, B.S.; John M. Roberts, B.S.; 
James B. Sinatra, M.L.A. 
Instructor: Gary Hightshoe, M. L.A. 
Undergraduate Study 
For undergraduate curriculum ln landscape architecture leading to the degree Bachelor 
of Science, see College of Agriculture, Curricula. 
Landscape architecture is the profession concerned with the layout of land for economic 
use, with a deflnite regard for the natural and man-made beauty of the resulting landscape. 
It includes the study of factors affecting the characteristic of sites and the design, construc-
tion, and maintenance of sites. Among the types of land development normally included in pro-
fessional practice are park and recreation areas, school grounds, institutional grounds, indus-
trial sites, commercial sites, land subdivisions, and residential properties. The scale or scope 
of such projects varies from broad regional landscape analysis and planning to detailed de-
sign. 
The curriculum, accredited by the American Society of Landscape Architects, provides 
the student with an education which, combined with experience, is necessary for professional 
registration in several states. 
Graduate Study 
The department offers work for the degree Master of Landscape Architecture with major 
in landscape architecture. Minor work is offered to students taking major work in other de-
partments. 
The degree Master of Landscape Architecture is granted upon the completion of two years 
of graduate study with a minimum of 60 credits in residence at Iowa State University. 
Satisfactory completion of L.A. 500, 514, 515, 516, or their equivalents, and the accep-
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tance of a thesis or a terminal project ar~ required for the 1\l. L.A. degree. 
Students desiring to major in landscape architecture should present credits substantially 
equivalent to those secured by undergraduate students in the curriculum in landscape ar-
chitecture at this institution. 
There is no uniform foreign language requirement for the degree ~laster of Landscape 
Architecture; however, a satisfactory reading knowledge of German, French, Russian, or Spanish 
will be required when specifically recommended by the student's advisory committee. 
Open to graduate students for minor credit only: 404, 411, 412, 413, 436, 445, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN LANDSCAPE 
ARCHITECTURE. 
(1-0) Cr. R: F. 
Survey of landsl·ape archilectun· and allied 
fields. 
112. GRAPHIC COMMUNICATION. 
(Ur.Pl. 112) (0-9) Cr. 3. F.W. 
Introduction to and experimentation \\ ith the 
graphic media used by the landsl·ape architect 
and urban planner, including instrument dra\\ · 
ing, lettering. dimensioning, and fret.'hand ~kctch­
ing. 
113. LANDSCAPE PERCEPTION. 
( 1-9) Cr. 4. S.SSI. 
L' nderstanding and appreciation of form, space, 
and other visual aspects of the landscape. 
Sketching and experimentation with land and 
plant forms; fundamental spatial organization. 
201. HISTORY OF LANDSCAPE 
ARCHITECTURE I. 
(3-0) Cr. 3. W. 
1'he de\'elopment of landscape architecture from 
antiquity to modern times, with its relation to 
and influences of allied arts and professions. 
Lel tures, readings, abstracts, and reports. 
210. SURVEY OF LANDSCAPE ARCHITECTURE. 
(3-0) Cr. 3. S.SSI. 
Survey of the profession of landscape architec-
ture. Design process, history, ecology, planting 
design. and planning the site, the city, and the 
region, are areas explored through lectures, 
visiting lecturers, movies, and slides. 210 is not 
acceptable for credit toward graduation for stu-
dents majoring in landscape architecture. 
213. THEORY OF LANDSCAPE DESIGN. 
(1-9) Cr. 4. S. 
'theory and principles of design are explored 
in two- and three-dimensional forms. An intro-
duction to functional diagramming relating hu-
man use to site considerations Is included. 
231. PLANT MATERIALS I. 
(1-9) Cr. 4. F. 
Introduction to study of plant materials as used 
in landscape design. Emphasis is on trees, 
shrubs, and woody vines native or introduced 
to Iowa. Field trips on campus and to nearby 
parks, woods, and fields; one or more field trips 
will be off campus. 
232. FUNDAMENTALS OF PLANTING DESIGN. 
(1-9) Cr. 4. W. 
Prerequisite: 231 or Hort. 480. 
Creative problems in the design of outdoor 
spaces, with emphasis on the selection and 
arrangement of plant materials. Functional, cul-
tural, and esthetic aspects are considered; in-
cludes design analysis, drawing of planting plans, 
and construction of scale models. 
233. PLANT MATERIALS II. 
(1-9) Cr. 4. S. 
Prerequisite: 231 or Hort. 480. 
Study of trees, shrubs, vines, and herbaceous ma-
terials as used In landscape design. Emphasis 
is on important form, color, and textural aspects 
of introduced exotic horticultural species and 
varieties. Field trips on campus and to nearby 
parks, gardens, and landscape nurseries. 
251. .MATERIALS AND FUNDAMENTALS OF 
CONSTRUCTION. 
(2-6) Cr. 4. W. 
Prerequisite: C.E. 211A. 
An introduction to the landscape architect's 
construction materials, methods of construction, 
grading and earth volume computations, and 
construction drawings. 
311. MASTER LAND PLANNING. 
(1-12) Cr. 5. F.S. 
Prerequisite: 213. 
Physical design methodology of large scale rro-jects in\·ol\'lng mixed land uses. Functlona re-
1ationshlps between uses, physiographic, social, 
economic, and poUUcal factors arc considered. 
334. SITE PLANNING AND PLANTING DESIGN. 
(1-12) Cr. 5. F.W. 
Prerequisite: 213, 232. 
Site planning projects in\'oh·ing the location and 
integration of buildings, roads, parking areas, 
walks, and plant materials. Development of site 
plans and detailed planting plans. 
341. TRAVEL AND PRACTICE. 
Cr. R: F. 
Field t.rip. 
352. SITE PLANNING AND CONSTRUCTION. 
(1-12) Cr. 5. F.W. 
Prerequisite: 213, 251. 
Site planning projects involving the location and 
integration of buildings, roads, parking areas, 
and walks. Development of sit.e plans, including 
grading plans and construction details. 
404. OUTDOOR RECREATION IN THE 
UNITED STATES. 
(3-0) Cr. 3. W. 
Survey of historical aspects, current problems, 
and future trends; influence of natural resources. 
Introduction to planning and selection of sit.ea 
for recreation use. 
411. LAND ANALYSIS. 
(2-9) Cr. 5. F.S. 
Prerequisite: Junior clasalficaUon. 
Analysis of the physical and biological rrocesses 
of land. Investigations are maae o limiting 
factors and opportunities as these are employed 
in planning and design for human use. Instruc-
tion includes visiting professors from allled fields. 
412. LANDSCAPE EVALUATION. 
( 1-12) Cr. 5. S. 
Prerequisite: 411. 
Interpretation and communication of landscape 
qualities; sketching, photography; graphic and 
oral presentations; field trips. 
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413. ADVANCED LANDSCAPE DESIGN. 
(1-12) Cr. 5. S. 
Prerequisite: 334, 352. 
Depth study of a comprehensive landscape ar-
chitectural problem situated within an existing 
environment. Research, preliminary studies, con-
ferences, and presentation of recommendations. 
422. HISTORY OF LANDSCAPE 
ARCHITECTURE II. 
(3-0) Cr. 3. W. 
Prerequisite: 201. 
Theories, concepts, and effects of man's design 
Influence upon his physical environment. Lec-
tures, readings, abstracts, and reports. 
436. ADVANCED PLANTING DESIGN. 
(2-9) Cr. 6. w. 
Prerequisite: 334. 
Advanced study of planting design. 
446. PLANNING RECREATION SYSTEMS. 
(3-0) Cr. 3. S. 
Prerequisite: 404. 
Survey of techniques for planning recreation 
systems at city, county, state, regional, and 
national levels; criteria for determining loca-
tion of recreation sites and their distribution. 
453. ADVANCED CONSTRUCTION. 
(1-12) Cr. 5. F. 
Prerequisite: 352. 
Advanced problems in landscape construction, 
estimating construction costs, preparation of 
construction documents. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 4. 
Prerequisite: Permission of Instructor. 
H. Honors Program. 
Investigation of an approved topic of special 
interest to the student. Election of course and 
topic must be approved in advance. Offered 
only on a satisfactory-fall basis-. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
600. SEMINAR. 
(1~) Cr. 1. F.W.S. 
614, 616, 616. LANDSCAPE ARCHITECTURE 
-DESIGN. (o-9) Cr. 3 each. F.W.S. 
Prerequisite: 411. 
Programming, analysla, synthesis, and presen-
tation phases In urban design, regional design, 
and recreational design and planning. An ex-
ploratory study of innovations in policy and de-
sign methods preliminary to preparation of a 
thesis or a terminal project. 
617. TERMINAL PROJECT. 
Cr. arr. F.W.S. 
Comprehensive study and original development 
of a project selected by the student and ap-
proved by the department. The completed pro-
ject must be submitted to and approved by a 
graduate college faculty committee as evidence 
of mastery of the principles of landscape ar-
chitecture. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. 
Prerequisite: Permission of instructor. 
A. Landscape Design. 
B. Planting Design. 
C. Details of Construction. 
COURSE FOR GRADUATE STUDENTS, major or minor 
699. RESEARCH. 
LIBRARY 
Warren B. Kuhn, M.L.S., Head of Department 
Professor: Robert W. Orr, M.S. 
Associate Professors: Matyne H. Easton, B.A.; John E. Galejs, M.A.L.S.; John C. McNee, 
AM.L.S.; Margaret H. Orr, B.L.S.; Elizabeth A. Windsor, M.S. 
Assistant Professors: Miriam P. Bond, M.A.; Timothy A. Brown, M.S.; Gertrude N. Jacobson, 
M.S.; Ellzabeth A. Lange, M.A.; Linda Lucas, M.L.S.; Dilys E. Madison, M.S.; Mildred H. McHone, 
B.S.; Eleanor J. McKee, M.A.L.S.; Olive B. Nordskog, B.S.; Donald S. Pady, M.S.; Charles R. 
Sage, B.S.; Robert C. Sickles, M.S.; E. Marjorie Smith, M.A; Phllip E. Van De Voorde, M.A.; 
Stanley M. Yates, Ph.D. 
Instructors: Tom A Arnold, M.L.S.; Harriet T. Bell, M.A.L.S.; Myrtle C. Bennett, M.S.L.S.; 
Jean G. Cook. M.L.S.; Cynthia Dobson, M.AL.S.; Selma E. Duncan, M.S.; Melba D. Foreman, 
B.S.; Linda A Harmon, M.A.; Collln B. Hobert, M.A.; Clara G. Hoover, M.S.; Anna Kalnins, 
M.AL.S.; Joan Kirk, M.A.L.S.; Lllllan E. Kraft, B.A.; Willlam R Lee, M.A.; Joe R. Lineweaver, 
M.A; Ann McGreaham, M.A; Janet K. McNell, M.A.; Albert M. Perdue, M.L.S.; Judy C. Perdue, 
M.L.S.; Katherine A. Richardson, M.L.S.; John F. Riddick, M.A.; Bonnie H. Schuster, M.A.; 
Diana R Shonrock, B.S.; Elizabeth Ann Snyder, B.A.; Charles E. Thomas, M.S.; Dennis C. 
Wendell, M.S. 
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Undergraduate Study 
The Library offers instruction to increase facility in the independent use of libraries and 
books. 
Graduate Study 
The Library offers a series of noncredit seminars to assist graduate students in the use 
of library resources. The seminars are geared to the five broad disciplines: biological sciences, 
engineering, humanities, physical sciences, and social sciences. Registration will be accepted 
at the Library Reference Desk prior to the first class meeting. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
102. LIBRARY INSTRUCTION. 
Cr. R; F.W.S. 
For students In Engineering. 
l" sc of libraries and books 
160. LIBRARY INSTRUCTION. 
( 1·0) Cr. I. F. W.S. 
1 'se of llbrnrles nnd books, Including u survey 
of llteruturc of major currlculu. 
MATHEMATICS 
Wilfred K Barnes, Ph. D., Head of Department 
Professors: Alexander Abian, Ph. D.; Edward S. Allen, Ph. D.; Frank E. Bortle, Ph. D.; BlUe C. 
Carlson, Ph.D.; James L. Cornette, Ph.D.; ,James A. Dyer, Ph.D.; Cotnellus Gouwens, Ph.D.; 
John J. L. Hinrichsen, Ph. D.; Orlando C. Kreider, Ph. D.; Robert J. Lambert, Ph. D.; Clarence 
H. Lindahl, Ph.D.; Clair G. Maple, D.Sc.; ,Jerold C. Mathews, Ph.D.; George W. Peglar, Ph.D.; 
Pierre G. Robinson, Ph.D.; Donald E. Sanderson, Ph.D.; George Seifert, Ph.D.; Bernard Vlno-
grade, Ph.D.; Harry J. Weiss, D.Sc.; Fred M. Wright, Ph.D. 
Assoctate Professors: Barry C. Arnold, Ph.D.; Peter Colwell, Ph.D.; Spencer E. Dickson, Ph.D.; 
Arlington M. Fink, Ph.D.; Robert J. Gregorac, Ph.D.; Kenneth A. Helmes, Ph.D.; Roger H. 
Homer, Ph.D.; Roy F. Keller, Ph.D.; Robert K. Meany, Ph.D.; Richard H. Sprague, Ph.D.; Anne 
K. Steiner, Ph.D.; Eugene F. Steiner, Ph.D. 
Assistant Professors: Deane E. Arganbright, Ph.D.; Fred A. Brandner, M.S.; Rajbir S. Dahiya, 
Ph.D.; Marian E. Daniells, M.S.; Harris E. Dickey, M.S.; Wllllam J. Gorman, Ph.D.; Alan J. 
Heckenbach, Ph.D.; Irvin R. Hentzel, Ph.D.; Dean L. Isaacson, Ph.D.; J. Colby Kegley, Ph.D.; 
Stuart A. Nelson, Ph.D.; E. James Peake, Ph.D.; Fred Robertson, A.M.; Martin D. Seeker, Ph.D.; 
Richard D. Tondra, Ph.D. 
Instructors: Anastasios M. Andronlkou, B.S.; Daryl R. Fischer, M.S.; Joseph E. Grimes, M.S.; 
Dean R. Kennebeck, M.S.; Thomas A. Lammers, M.S.; David 0. Oakland, B.S.; Galen R. Peters, 
A.B.; Howard D. Pyron, M.A.; Marcus J. Saegrove, M.S.; Phyllls D. Townswlck, M.A.; David 
A. Voss, M.S.; Michael W. White, M.S.; Walter E.S. Wlll, M.S. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in mathematics, lead-
ing to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
The program in mathematics offers training suitable for students planning to enter sec-
ondary school teaching; to begin work in a computation, research, or engineering laboratory; 
or to continue their studies in graduate school. The requirements for an undergraduate major 
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in mathematics are designed so that the student may have the opportunity for appropriate 
specialization to meet one or more of the foregoing objectives and, at the same time, obtain 
a thorough introduction to the mathematics underlying all of them. 
The requirements for an undergraduate major in mathematics include 30 credits in math-
ematics beyond the college group requirement, some of these credits to be specified by the 
department and the remainder to be elected by the student in a manner consistent with his 
interests and objectives. 
Credits earned in the courses 104, 105, 109, 161, 162, 190, 191, 192, and 205 cannot 
be counted for credit toward graduation by mathematics majors. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in mathematics and in applied mathematics, and minor work to students taking 
major work in other departments. 
Students desiring to do graduate work with a major in this department should present 
at least 18 quarter credits of work in mathematics beyond calculus. It is desirable that this 
should include advanced calculus and abstract algebra. 
The M.S. degree in this department may be taken either with or without thesis. Candi-
dates for the M.S. and Ph.D. degrees must pass a written comprehensive examination covering 
basic graduate work. There is no foreign language requirement for the M.S. degree; for the 
Ph.D. ability to use two foreign languages (normally chosen from French, German, and Russian) 
as effective research tools in the student's area of ·specialization is required. 
Master of Science candidates must have one year and Doctor of Philosophy candidates 
must have two years of supervised teaching experience. These minima are subject to increase 
in individual cases upon recommendation of the student's committee and approval of the de-
partment head. 
Open to graduate students for minor credit only: 301, 302, 303, 307, 308, 321, 322, 330, 
331,332,333,406,407,408,409,410,411,414,415,416,421,436,437,450,489,490,497. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
35. HIGH SCHOOL GEOMETRY. 
Cr. 0. SS. 
Student& who do not have the one unit of geome-
try Usted In the entrance requirements of sev-
eral of the colleges may satisfy this requirement 
by completing this course. It may also be used 
to satisfy the geometry prerequisite for Math. 
50 In the Technical Institutes. 
Elements of Euclidean geometry including con-
gruence, parallel lines, circles, similar polygons, 
perimeters and areas, surface areas, and vol-
umes. 
36. HIGH SCHOOL ALGEBRA. 
Cr. 0. SS. 
Student& who do not have the third half-unit 
of algebra listed In the entrance requirements 
of some of the colleges may satisfy this require-
ment by completing this course. It may also be 
used to satisfy the algebra prerequisite for Math. 
50 in the Technical Institutes. 
Fractions, graphs, laws of fundamental opera-
tions, Important formulas from geometry, fac-
tors, linear equations, exponents and radicals, 
ratlo-proportlon-varlatlon, logarithms, progres-
sions, binomial theorem, and inequalities. 
37. ALGEBRA AND TRIGONOMETRY. 
Cr. 0. F.W.S.SS. 
Prerequisite: One and one-half units of high 
school algebra. 
Sets, inequalities, polynomial equations and sys-
tems of equations, analytical trigonometry, com-
plex number field. 
104. FINITE MATHEMATICS. 
(5-0) Cr. 5. F.W. 
Prerequisite: One and one-half units of high 
school algebra. 
Logical statements, introduction to theory of 
sets, probability, systems of linear inequalities, 
applications in the social sciences. 
105. INTRODUCTION TO MATHEMATICAL 
IDEAS. 
(4-0) Cr. 4. W.S. 
'topics in number theory, algebra, and geometry, 
with the emphasis placed on their nontechnical 
content. 
109. PRECALCULUS MATHEMATICS. 
(5-0) Cr. 5. F.W.S.SS. 
Prerequisite: Two units of high school algebra, 
one unit of geometry, and one-half unit of trig-
onometry. For student& who Intend to take cal-
culus. 
Inequalities, functions and their graphs, includ-
ing rational, circular, exponential, and logarith-
mic functions. 
110, 111, 112. ANALYTIC GEOMETRY AND 
CALCULUS I, II, Ill. 
(5-0) Cr. 5 each. F.W.S.SS. 
Prerequisite: 109 or placement by examination. 
11 0: Graphs and equations of loci, lines conics l~mits, elementary differentiation, and integra~ 
taon. 111: Integration, applications ofthe definite 
integral, transcendental functions. 112: Analytic 
geometry, vectors, multivariate calculus, infinite 
series. 
161, 162. INTUITIVE CALCULUS. 
(3-0) Cr. 3 each. 161: W.SSI; 162: S.SSII. 
Prerequisite: I 04 or 1 09. 
Analytic geometry, dlfferentlatlon and integra-
tion of elementary functions. Wlll not serve as 
prerequisite to 213. 
190, 191, 192. MATHEMATICAL CONCEPTS. 
(3-0) Cr. 3 each. F.W.S.SS. 
Prerequisite: 191: 190. 
190, 191: Structure of the number system. 192· 
Geometrical concepts. 
201, 202. INTERMEDIATE MATHEMATICAL 
ANALYSIS. 
(3-0) Cr. 3 each. 201: F.W; 202: W.S. 
Prerequisite: 111. 
The real number system, functions, and impor-
tant theorems from calculus. Emphasis placed 
on developing mathematical maturity. Primarlly 
for mathematics majors. Offered on satisfactory-
fall basis only. 
204. DISCRETE PROBABILITY. 
(3-0) Cr. 3. F.W. 
Prerequisite: Five credits in mathematics. 
Elementary discrete probability. 
205. LINEAR ALGEBRA. 
(3-0) Cr. 3. W.S. 
Prerequisite: Five credits in mathematics. 
Elementary linear algebra and matrices. 
213. ELEMENTARY DIFFERENTIAL EQUATIONS. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 112. 
Elementary theory and applications of ordinary 
differential equations. 
301, 302, 303. INTRODUCTION TO ABSTRACT 
ALGEBRA. 
(3-0) Cr. 3 each. 301: F.W.SS: 302: W.S.SS: 
303: F.S. 
Prerequisite: 202. 
Certain algebraic structures and their trans-
formations, including groups, rings, and vector 
spaces. 
307. THEORY OF MATRICES. 
(3-0) Cr. 3. F.S.SS. 
Prerequisite: 1 12. 
Matrices and quadratic forms in the real and 
complex number fields. 
308. APPLICATIONS OF LINEAR ALGEBRA. 
(3-0) Cr. 3. S. 
Prerequisite: 205 or 303 or 307. 
Linear programming; applications of canonical 
matrices. 
321, 322. INTRODUCTION TO APPLIED 
MATHEMATICS 1,11. 
(3-0) Cr. 3 each. F.W.S.SS. 
Prerequisite: 213. 
321: Systems of linear differential equations, 
mechanical-electrical circuits. Laflace trans-
form. 322: Fourier series, partia differential 
equations, Bessel and Legendre functions. 
330. TOPICS IN EUCLIDEAN GEOMETRY. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 202. 
Concepts and properties of Euclidean geometric 
systems. 
331,332,333. TOPOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 202. 
Topological properties of finite dimensional 
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Euclidean space. Metric spaces and continuous 
transformations. Abstract spaces, continua, con-
vergence, and fixed point theory. 
406. INTRODUCTION TO NUMERICAL 
TECHNIQUES FOR COMPUTERS. 
(Com.S. 406) (3-2) Cr. 3. F.W.S. 
Prerequisite: 112, Com.S. 201. 
Finding roots of equations and solving systems 
of linear equations. Iterative methods; program· 
ming these methods for computer solution. 
407, 408. NUMERICAL ANALYSIS I, II. 
(Com.S. 407, 408) (3-0) Cr. 3 each. 407: W; 
408: s. 
Prerequisite: 213, Com.S. 201. 
Interpolation, differences, numerical integration 
and numerical solution of ordinary differential 
equations. Computer solutions emphasized. 
409,410,411. MULTIVARIABLE CALCULUS 
AND COMPLEX VARIABLES. 
(3-0) Cr. 3 each. 409: F.W.SS; 410: W.S.SS: 
411: F.S. 
Prerequisite: 409: 213; 410: 409: 4 1 1: 4 1 0 or 
415. 
Certain frequently applied mathematical con-
cepts presented with enough theory to promote 
understanding of applications. 409, 410: Cal-
culus of functions of several variables, Including 
vector calculus, line, surface and multiple lnte· 
grals. 411: Functions of a complex varlablc, 
including differentiation, integration and series 
expansions, residues and applications to evaluu-
tion of integrals, conformal mapping. 
414, 415, 416. ADVANCED CALCULUS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 202. 
414: :\formed linear spaces, completeness, limits, 
iteration of limits, differentiation of vector func-
tions. 415: Integration on the line, multiple 
integrals, Green's theorem. 416: Topics Include 
manifolds, summability theory, Integration 
theory, approximation theory, function algebras, 
Fourier analysis, fixed-point theorem. 
421. MATHEMATICAL LOGIC. 
(3-0) Cr. 3. F.S. 
Prerequisite: 301 or Phil. 370. 
Validity, provablllty, consistency, completeness, 
definablllty, and decision problems for proposi-
tional calculus, predicate calculus, and general-
ized mathematical theories. 
436,437. PROJECTIVE GEOMETRY. 
(3-0) Cr. 3 each. 436: W: 437: S. 
Prerequisite: 202. 
Projective properties studied by synthetic and 
analytic methods. 
450. NUMBER THEORY. 
(3-0) Cr. 3. S. 
Prerequisite: 301. 
Properties of the Integers. Diophantine equa-
tions, prime number distribution and representa-
tion problems. 
489. HISTORY OF MATHEMATICS. 
(3-0) Cr. 3. F. 
Prerequisite: 112, junior classlficatlon. 
Sources and growth of mathematical knowledge, 
contributions of outstanding mathematicians. Of-
fered on satisfactory-fall basis only. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3 each tlme t41ken. 
Prerequisite: 202. 
H. Honors Program. 
497. TEACHING OF SECONDARY SCHOOL 
MATHEMATICS. 
(3-0) Cr. 3. W. 
Prerequisite: Twenty-two credlte In coUege math-
ematics. 
Organization of subject matter, methods of pre-
senting particular topics, evaluation of results. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
504, 506, 606. ABSTRACT ALGEBRA. 
(3-0) Cr. 3 each. Yr. 88. 
Prerequisite: 302. 
Algebraic systems and their morphisms includ-
ing groups, rings, fields, modules, and categories. 
507,608. NUMERICAL SOLUTION OF 
ORDINARY DIFFERENTIAL EQUATIONS. 
(Com.S. 607, 608) (3-0) Cr. 3 each. 507: F; 
508: w. 
Prerequisite: 408 or 410 or 416. 
One-step methods for initial value problems, 
one-step methods for systems, multi-step meth-
ods, boundary value problems. Examples using 
U nlversity computers. 
509. COMPUTATIONAL METHODS OF 
LINEAR ALGEBRA. 
(Com.S. 509) Cr. 3. S. 
Prerequlslte: 303 or 307. 
Numerical methods involved in the solution of 
linear systems, matrix inversion, eigen-value 
problems (symmetric and nonsymmetric); com-
pletion method, lll-conditioned matrices; linear 
inequalities. Examples using University com-
puters. 
611, 512, 513. FUNCTIONS OF A SINGLE 
COMPLEX VARIABLE. 
(3-0) Cr. 3 each. Yr.SS. 
Prerequisite: 41 0 or 415. 
Topological concepts for extended complex plane, 
analytic functions, conformal mappings, integra-
tion, power series, Laurent series. Cauchy resi-
due theorem, evaluation of real integrals, har-
monic functions, analytic continuation. 
514, 616,616. REAL ANALYSIS. 
(3-0) Cr. 3 each Yr.SS. 
Prerequisite; 415. 
Basic concepts of topological spaces, function 
spaces, measure and integration. 
521, 522,623. APPLIED MATHEMATICS. 
(3-0) Cr. 3 each. Yr.88. 
Prerequisite: 322, 411. 
Linear partial differential equations, boundary 
value problems, maximum principles, Green's 
functions, separation of variables, Sturm-
Liouvllle problems, integral transforms. 
524,526. THEORY OF AUTOMATA. 
(Com.S. 624, 525) (3-0) Cr. 3 each. 524: W; 
626: s. 
Prerequisite: 421. 
Various notions and formalizations of comput-
ablllty and their comparison. Turing machines, 
Markov algorithms, recursive functions, unsolv-
ablllty results, finite automata, sequential ma-
chines, synthesis and decomposition of ab~tract 
machines. 
628,629. SPECIAL FUNCTIONS. 
(3-0) Cr. 3 each. 628: F; 629: W. 
Prerequisite: 411. 
Infinite products, asymptotic series, Gamma and 
Beta functions, hypergeometric functions, gen-
erallzed and confluent hypergeometric functions, 
Bessel and Legendre functions, generating func-
tions, orthogonal polynomials, elliptic functions. 
531. 532, 533. INTRODUCTION TO FUNCTIONAL 
ANALYSIS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Permission of instructor. 
Fundamental theory of normed linear spaces 
and algebras emphasizing aspects which provide 
a framework for study of boundary-value 
problems, eigen-value problems, harmonic anal-
ysis and analytic function theory. Hahn-Banach 
theorem, Banach-Steinbaus theorem, Gelfand 
representation, elementary spectral theory for 
operators in HUbert space. 
634, 535, 536. TOPOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 333. 
Introduction to general topology and homotopy 
theory. 
537, 538, 539. ALGEBRAIC TOPOLOGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 302, 333. 
Foundations of algebraic topology. Homotopy 
and homology groups, fibratlons, applications 
to manifolds. 
554,555. PROBABILITY. 
(Stat. 554, 555) (3-0) Cr. 3 each. 554: W; 
555: s. 
Prerequisite: Stat. 541. 
Occupancy problems and combinations of events, 
generating functions, branching processes, recur-
rent events, Markov chains, queueing theory, 
Markov processes, general one-dimensional ran-
dom walk. 
557, 558, 559. ORDINARY DIFFERENTIAL 
EQUATIONS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 213; 303 or 307; 410 or 415. 
The initial-value problem, existence and unique-
ness theorems, linear systems, stability and 
asymptotic behavior of solutions, dynamical sys-
tems, two-point boundary-value problems. 
562, 563. DIFFERENTIAL GEOMETRY. 
(3-0) Cr. 3 each. Alt. W. and S, offered 1972. 
Prerequisite: Permission of instructor. 
Differentiable manifolds, local and global proper-
ties of curves and surfaces in Euclidean spaces. 
564,565,566. THEORY OF GROUPS. 
(3-0) Cr. 3 each. Alt.Yr, offered 1972-1973. 
Prerequisite: 505. 
Commutators, transfer, p-groups, nilpotent 
groups, solvable groups, permutation groups, 
free groups, semidirect products, extension the-
ory, introduction to representations and charac-
ters. 
567. BOOLEAN RINGS. 
(3-0) Cr. 3. SS. 
Prerequisite: Permission of instructor. 
Structure of semi-simple commutative rings and 
their representation. Atomicity and complete-
ness. Stone space of Boolean rings. The field 
of Borel and Baire sets. Theorems on extension 
of homomorphisms. Applications to mathematical 
logic and measure theory. 
571, 572, 573. MATHEMATICAL LOGIC. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 421. 
Algebraic structures in logical systems, recursive 
functions, consistency, undecidability and incom-
pleteness of axiomatic theories, results ofGentzen 
and Gooel, theory of models, ultraproducts and 
uitralimits, nonstandard analysis. 
581, 582, 583. AXIOMATIC SET THEORY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Permission of instructor. 
Axiomatic considerations, model and proof the· 
ory, Zermelo-Fraenkel axioms, classical the-
orems, transfinite methods, ordinal and cardinal 
numbers and their arithmetic. Von Neuman-
Bernays-Godel axioms, inaccessible cardinals, 
consistency and independence results of Godel, 
Cohen and others. 
584,585,586. HOMOLOGICAL ALGEBRA. 
(3-0) Cr. 3 each. Alt. Yr, offered 1971-1972. 
Prerequisite: 505. 
Exact sequences, homology, functors Hom Tor 
Ext, Kiinneth formula, relative homologic~l al: 
gebra, cohomology of algebraic systems. 
587, 588, 589. INTRODUCTION TO 
INTEGRATION THEORY AND 
APPLICATIONS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Permission of instructor. 
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Topics in modern integration theory including 
integration of vector functions, integration with 
respect to finitely additive measures, theory 
of vector measures. Applications to problems 
in functional analysis. 
590. SPECIAL TOPICS. 
Cr. var. 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. ADVANCED TOPICS IN ABSTRACT 
ALGEBRA. 
~)Cr. 3 each time taken. W.S. 
requisite: 506. 
Associative or nonassoclative algebras, groups, 
rings, fields, local algebras, categorical algebras. 
607. ADVANCED TOPICS IN NUMERICAL 
ANALYSIS. 
(Com.S. 607) (3-0) Cr. 3. S. 
Prerequisite: 523; 508 and 509, or 408. 
Stability and error analysis, numerical solution 
of partial differential equations, successive over-
relaxation methods, research work using Univer-
sity computers. 
610. SEMINAR. 
611. ADVANCED TOPICS IN THE THEORY OF 
FUNCTIONS OF A SINGLE COMPLEX 
VARIABLE. 
(3-0) Cr. 3 each time taken. F.W.S. 
Prerequisite: 512, 536. 
The Riemann sphere, conformal mappings, top-
ological indices, Cauchy integral formulas, power 
series, Laurent series, local mapping theorems, 
harmonic functions, the Poisson integral formula, 
the Dirichlet problem, the Mittag-Leffler theorem, 
special functions. 
615. ADVANCED TOPICS IN FOUNDATIONS 
OF MATHEMATICS. 
(3-0) Cr. 3 each time taken. F.W.S. 
Prerequisite: Permission of instructor. 
Topics selected from mathematical logic, recur-
sive function theory, model theory, and set the-
ory. 
621. ADVANCED TOPICS IN PARTIAL 
DIFFERENTIAL EQUATIONS. . 
(3-0) Cr. 3 each ttme taken. F.W.S. 
Prerequisite: 511, 521. 
Maximum principles, pointwise bounds, conserva-
tion equations, distributions, HUbert space. 
634. ADVANCED TOPICS IN TOPOLOGY. 
(3-0) Cr. 3 each time taken. F.W.S. 
Prerequisite: 536. 
Topics selected from dimension theory, topology 
of manifolds, homotopy and homology theory, 
structure of continua. 
657. ADVANCED TOPICS IN ORDINARY 
DIFFERENTIAL EQUATIONS. 
(3-0) Cr. 3 each ttme taken. F.W.S. 
Prerequlslte: Permission of Instructor. 
Selected topics from the theory of ordinary dif-
ferential equations. 
690. SPECIAL TOPICS. 
Cr. var. 
Prerequisite: Permlsslon of instructor. 
A. Algebra. 
B. Functional Analysis. 
C. Measure Theory. 
D. Approximation Theory. 
E. Linear Algebra. 
F. Calculus Of Variations. 
T. Topology. 
699. RESEARCH. 
MECHANICAL ENGINEERING 
Henry M. Black, S.M., Head of Department 
Professors: Robert C. Fellinger, M.S.; Jordan L. Larson, Jr., M.S.; Charles R. Mischke, Ph.D.; 
George K. Serovy, Ph.D. 
Associate Professors: William J. Cook, Ph.D.; Ray Fisher, B.S.; Marvin Gould, B.S.; Jerry Lee 
Hall, Ph.D.; Alexander Henkin, Ph.D.; Bruce L. Johnson, Ph.D.; George H. Junkhan, Ph.D.; 
Patrick Kavanagh, Ph.D.; WOllam L. Larsen, Ph.D.; Kermit Myers, M.S.; Leo C. Peters, Ph.D.; 
Richard H. Pletcher, Ph.D. 
Assistant Professors: Shyham Bahadur, Ph.D.; WUllam W. Bathle, M.E.; John Hug, M.E.; Alfred 
W. Joensen, M.S.; Paul Johansen, Ph.D.; Rolland C. Knight, B.S.; Theodore H. Okilshl, Ph.D.; 
Delmar B. Van Meter, M.S.; Donald E. Wandling, M.S. 
Instructor: Vernon Mayer, M.S. 
Undergraduate Study 
For undergraduate curriculum In mechanlcal engineering leading to the degree Bachelor 
of Science, see College of Engineering, Curricula. 
About one-fourth of all engineers today have been educated as mechanical engineers; they 
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work in every major industry. Their activities range from research and development through 
design, production, construction, and operation to sales and management. Their services are 
generally involved with the production, processing, and control of energy in its many applica-
tions in fields of manufacturing, transportation, power, agriculture, defense, and numerous 
others. 
The curriculum is built upon a strong base of courses in the fundamental sciences of 
mathematics, physics, chemistry, and metallurgy. The engineering sciences included are me-
chanics of solids, materials, fluid mechanics, thermodynamics, heat transfer, and electrical 
theory. Applied courses in analysis, design, and experimental engineering provide background 
for real problem solutions, and a sequence of electives provides social-science and humanistic 
background. 
Opportunity is offered senior students to specialize through technical electives in one of 
the many applied fields in mechanical engineering such as design, automatic control, power 
generation, automotive, air conditioning, and production engineering. Students who plan to 
continue in graduate study use these electives in preparation for advanced study. 
A five-year cooperative work-study program is available in the Mechanical Engineering 
Department. 
Graduate Study 
The department offers work for the degrees Master of Science and Master of Engineering 
with major in mechanical engineering, and minor work to students taking major work in other 
departments. Work may be taken for the degree Doctor of Philosophy as a joint major with 
departments offering work in related fields. 
Students desiring to major in this department should have completed an undergraduate 
curriculum equivalent to that required of undergraduate students in mechanical engineering 
at this institution. 
The requirements for advanced degrees, including foreign languages, are controlled by the 
student's graduate committee. There is no foreign language requirement for the degree Master 
of Engineering. For the degree Master of Science, the language requirement is at the discretion 
of the student's graduate committee. Candidates who expect to pursue doctoral work can an-
ticipate a single language proficiency equivalent to one year of classroom preparation. The 
language requirement for the degree Doctor of Philosophy is also at the discretion of th~ stu-
dent's graduate committee. Candidates can expect to demonstrate a high degree of competence 
in one language or a satisfactory reading competence in two languages. Approved languages 
are German, French, or Russian. English may be approved in the case of a student whose 
native tongue is not English. 
Open to graduate students for minor credit only: 321, 322, 323, 324, 331, 332, 333, 411, 
416, 420, 421, 422, 423,424, 425, 426, 427, 428, 429, 444, 445, 448, 461, 462, 470. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1-0) Cr. R; S. 
Field of mechanical engineering, its opportu-
nities and requirements. 
235. MECHANICAL BEHAVIOR OF METALS. 
(3-0) Cr. 3. W. 
Prerequisite: Met. 230; E.M. 324 or 325. 
Plastic deformation, fracture, fatigue, creep, and 
wear or metals. Mechanical and metallurgical 
aspects. 
251,252. INTRODUCTION TO MECHANICAL 
ENGINEERING I, II. 
251: (4-0) Cr. 4. F; 252: (3-2) Cr. 4. W. 
Prerequisite: Math. 111, Phys. 222, E.Gr. 161. 
Nature of the design function in mechanical 
engineering, mathematical model building, for-
mulation, inference, accuracy. Fortran, manipu-
lation or mathematical models by digital and 
analog computers. Empiricism, complete sets 
or parameters, problems or measurement, error 
and Its propagation, confidence in conclusion 
drawn from experiment. 
300. INSPECTION TRIP. 
Cr. R; S. 
Prerequisite: Junior mechanical engineering clas-
sification. 
Inspection trip to industrial centers. 
321. THERMODYNAMICS I. 
(4-0) Cr. 4. F.W. 
Prerequisite: Math. 213, Phys. 222, junior clas-
smcation. 
Properties and fundamental equations for states 
and processes involving gases, vapors, and gas 
mixtures. 
322. THERMODYNAMICS II. 
(3-0) Cr. 3. W.S. 
Prerequisite: 321. 
Alr tables, compressible flow, compressors and 
turbines, air standard cycles for engines and 
turbines. 
323. THERMODYNAMICS Ill. 
(3-0) Cr. 3. F.S. 
Prerequisite: 322. 
Vapor power cycles, refrigeration, property re-
lations, and processes for real gases. Gas mix-
tures with constant and variable specific heats 
Psychrometry and introduction to air condition-
ing processes. 
324. THERMODYNAMICS IV. 
(3-0) Cr. 3. F.W. 
Prerequisite: 323. 
Third Law, absolute entropy of gas mixtures 
Material balances for combustion. Thermochem-
istry and gas phase equilibrium Energy 
balances. 
325. HEAT TRANSFER. 
(3-0) Cr. 3. S. 
Prerequisite: 344 or 321. 
Solution of practical engineering problems involv-
ing transfer of heat by conduction, radiation, 
and convection. 
331. MECHANICAL METALLURGY. 
(Met. 331) (3-2) Cr. 4. F.W.SSI. 
Prerequisate: Met. 230, E.M. 325. 
Application of the basic principles of structure 
of solids to the study and control of mechanical 
properties of metals. Qualitative and quantita-
tive relationships between the microstructure 
and mechanical properties. Ferrous and non-
ferrous systems. 
332, 333. MANUFACTURING PROCESSES I, II. 
(Met. 332, 333) (3-2) Cr. 3 each. 332: W.S. 
SSII; 333: F.S. 
Prerequisite: 332: 331; 333: 332. 
The relationship between material properties, 
manufacturing process, and product properties 
The basic processes (casting, welding, forming 
and machining) and the functional characteris-
tics of equipment. Manufacturing considerations 
in design. 
340. ENGINEERING MEASUREMENTS. 
(1-6) Cr. 3. W. 
Prerequisite: Junior classification, Math. 112, 
Phys. 223. 
Engineering measurements systems, basic 
measurement standards. Measurement accu-
racy. Types of errors and error propagation. 
341. ENGINEERING INSTRUMENTATION AND 
MEASUREMENT. 
(2-3) Cr. 3. F.S. 
Prerequisite: Credit or classification in 420, E.E. 
442. 
Instrumentation theory and engineering mea-
surement systems. Statistical analysis and in-
terpretation of experimental data. Basic mea· 
surement standards, calibration techniques, and 
error determination. Precision Indices and 
propagation of precision indices. 
344. THERMODYNAMICS. 
(5-0) Cr. 5. F.W.S.SS. 
Prerequisite: Math. 112, Phys. 222. 
Properties and fundamental equations of gas, 
gas mixture and vapor systems. First and second 
law considerations for a pure substance. Intro-
duction to heat transmission. Thermodynamic 
analysis of cycles. Introduction to nozzle pro-
cesses. 
400. PROFESSIONAL CONDUCT. 
(1-0) Cr. R; F. 
Prerequisite: Senior classification. 
Engineering ethics, engineering registration. Pro-
fessional organizations. Professional growth of 
the engineer. 
406. HEATING, VENTILATION, AND AIR 
CONDITIONING. 
(4-0) Cr. 4. W. 
Prerequisite: Con.E. 372 or Arch. 343. 
Elements of heat transfer, thermodynamics, and 
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fluid flow as applied to heating, ventilating, und 
air conditioning. Design of duct and piping !>.)'S· 
terns. 
407. MECHANICAL EQUIPMENT DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 406. 
Heat loss and gain calculations. Analysis of 
system types. Design and layout of heating, air 
conditioning, and plumbing systems In buildings. 
411. INDUSTRIAL AUTOMATIC CONTROLS. 
(2-2) Cr. 3. F.S. 
Prerequisite: 422. 
Methods and principles of automatic control. 
Pneumatic, hydraulic, and electrical systems. 
Representative applications of automatic control 
systems. ~1athematical analysis of control sys-
tems. 
416. ENGINEERING SYSTEMS ANALYSIS. 
(3-3) Cr. 4. S. 
Prerequisite: 422, 425, E.E. 442. 
The application of fundamental concepts from 
several areas to the solution of engineering 
problems. Mathematical statement of the prob-
lem. Introduction to analogies and dimensional 
analysis in problem solution. Analog and digital 
computing methods. 
420, 421, 422. MACHINE DESIGN I, II, Ill. 
420: (4-0) Cr. 4. F.S.SSI; 421: (3-0) Cr. 3. 
F.W.SSII; 422: (3-0) Cr. 3. W.S.SSI. 
Prerequisite: 420: 235 or 332: Math. 321. E.M. 
325,345:421:420:422:421. 
Theory of machines. Kinematics and dynamics of 
mechanisms, design and selection of machine 
elements, vibratory phenomena, Introduction lo 
automatic control theory. 
423. MECHANICAL SYSTEMS DESIGN. 
( 1-9) Cr. 4. F.S.SSI. 
Prerequisite: 422. 
Solution of total design problems Involving the 
use of basic engineering concepts and Industrial 
practices. 
424, 425. FLUID FLOW AND HEAT TRANSFER. 
424: (3-2) Cr. 4. W.S.SSI: 425: (4-0) Cr. 4. 
F.W.SSII. 
Prerequisite: E.M. 345, Math. 321, credit or 
classification in M.E. 322. 
424: Kinematics and dynamics of Ideal and 
real fluids. Energy and momentum relations. 
Similarity In fluid systems. Heal fluid effects. 
425: Principles of the transfer of heat by con-
duction, convection and radiation. Analytical 
and experimental methods for determination 
of coefficients. Introduction to problems Involv-
Ing diffusion and mass transfer. 
426. REFRIGERATION AND AIR CONDITIONING. 
(3-0) Cr. 3. F.W. 
Prerequisite: 325 or 425. 
Principles of refrigeration; analysis of refrigera-
tion cycles. Principles of air conditioning with 
emphasis on thermodynamic processes involving 
air-water vapor mixtures. 
427. HEATING AND AIR CONDITIONING DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 426. 
Design and layout of heating, ventilation, and 
air conditioning systems. 
428. REFRIGERATION. 
(3-0) Cr. 3. S. 
Prerequisite: 426. 
Fundamentals of vapor compression refrigera-
tion; multi-pressure cycles. Absorption refrigera-
tion. Air cycles. Refrigerants. Cryogenics. Steam 
jet refrigeration. Thermoelectric cooling. Re-
versed cycles. 
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429. INTERNAL COMBUSTION ENGINE DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 445, credit or classification In 423. 
Design and layout of a high-speed Internal com-
bustion engine of carburetion or diesel type. 
444. STEAM POWER PLANTS. 
(3-0) Cr. 3. W.S. 
Prerequisite: 425, 324. 
Thermodynamics and performance of boilers, 
turbines, pumps, heat exchangers, and other 
power plant equipment. Efficiency and economy 
of modern stations and their cycles. 
445. INTERNAL COMBUSTION ENGINES. 
(3.0) Cr. 3. W.S.SSI. 
Prerequisite: 324, credit or classification In 425. 
General principles, thermodynamics, and per-
formance of carburetion and fuel-Injection en-
gines. Characteristics of fuels. 
446, 447. ARCHITECTURAL TECHNOLOGIES II. 
(Arch. 446, 447) See Architecture. 
448. STEAM POWER PLANT DESIGN. 
(2-6) Cr. 4. S. 
Prerequisite: 444. 
Principal and auxlllary equipment for power, 
heating, and pumping plants. Cooling towers, 
bollcr water treatment, principles or plant de-
sign. 
461. ENGINEERING MEASUREMENTS I. 
(2-3) Cr. 3. F.W. 
Prerequisite: 420, E.E. 442. 
Fundamentals of design, selection and operation 
of Instrumentation components of measuring sys-
tems. 
462. ENGINEERING MEASUREMENTS II. 
(1-6) Cr. 3. W.S. 
Prerequisite: 252, 461. 
ASM E Power Test Codes and ASTM Standard 
Test Procedures applied to selected areas of 
measurement; use of analogies and simllltude 
In engineering experimentation, advanced en-
gineering measurements, presentation of formal 
reports. 
470. COMPUTER-AIDED DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: Senior classification in engineering 
and an elementary knowledge of FORTRAN. 
An examination of the morphology of design 
processes, the structure of the FORTRAN lan-
guage, figures of merit, searching and optimiza-
tion techniques leading to an algorithmic ap-
proach to design. 
490. SPECIAL PROBLEMS. 
Cr. 3 to 5. 
Prerequisite: Senior classification. 
Investigation of topic holding special interest 
of student. Comprehensive report required. 
Election of course and topic must be approved 
by department head. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. DESIGN OF ENGINEERING EXPERIMENTS I. 
(2-3) Cr. 3. F. 
Prerequisite: 252 or Stat. 401. 
Fundamentals of design, selection, and operation 
or instrumentation components of measuring sys-
tems. Techniques for the analysis, interpretation, 
and presentation of experimental data. Error 
analysis and propagation of error. 
502. DESIGN OF ENGINEERING 
EXPERIMENTS II. 
(3-0) Cr. 3. W. 
Prerequisite: 50 1. 
Planning of experimental programs and design of 
experiments to obtain data such that results 
are within prescribed limits of precision. 
513. LUBRICATION AND FRICTION. 
(4-0) Cr. 4. W. 
Prerequisite: 420, 424. 
Theories of lubrication and friction and their 
application to design. 
515. ADVANCED DESIGN. 
(4.0) Cr. 4. W. 
Prerequisite: E.M. 514. 
Experimental, empirical, and rational methods 
of analysis and synthesis In the solution of ad-
vanced design problems. 
516. ADVANCED KINEMATICS OF MECHANISMS. 
(3-0) Cr. 3. F. 
Prerequisite: 421. 
Analysis of simple and complex mechanisms. 
Goodman's and Carter's methods; auxlllary-point 
and normal acceleration methods. Advanced kin-
ematics of plane motion; Euler-Savory equation, 
Inflection circle, polode curvature, the cubic of 
stationary curvature. 
517. KINEMATIC SYNTHESIS OF 
MECHANISMS. 
(2.0) Cr. 2. W. 
Prer~ulslte: 516. 
Synthesis of mechanisms; graphical, analytical, 
and graphical-analytical methods. 
521. INTERMEDIATE TOPICS IN 
THERMODYNAMICS. 
(3-0) Cr. 3. F. 
Prerequisite: 322 or 344. 
Students may not receive credit in both 521 
and 621. General equations for properties of 
the pure substance. Third law and absolute 
entropy. Real gas equations of state. Processes 
involving real gas effects. 
523. THERMODYNAMICS OF COMPRESSIBLE 
FLOW I. 
(4.0) Cr. 4. W. 
Prerequisite: 321 or 344; 424 or E.M. 378. 
Thermodynamics of high-velocity flow within 
enclosed channels. Basic one-dimensional now 
relations. The Mach parameter. Effects of fric-
tion and plane shocks. Fanno and Rayleigh 
lines, dlabatic now. Theory and use of gas ta-
bles. 
524. THERMODYNAMICS OF COMPRESSIBLE 
FLOW II. 
(Aero.E. 524) (4-0) Cr. 4. S. 
Prerequisite: 523. 
Generalized one-dimensional steady internal 
flow. Theory and application or one-dimensional 
unsteady compressible flow. 
525. HEAT TRANSFER. 
(4.0) Cr. 4. W. 
Prerequisite: 425 or equivalent. 
Intermediate-level treatment of heat transmis-
sion by conduction, convection, and radiation. 
Intended for those who require a general coverage 
or theory and methods but whose primary re-
search Interests are in other areas. 
540. ADVANCED COMBUSTION. 
(3-0) Cr. 3. Alt. W, ofrered 1972. 
Prerequisite: 324. 
Theories of the mechanism of combustion. Flame 
temperatures, speed and propagation. Explosive 
limits of fuel-air mixtures. Nozzles and flow 
passages for chemically reacting gases. 
541, 542, 543. ADVANCED AERODYNAMICS. 
(Aero.E. 541, 542, 543) See Aerospace Engl· 
neering. 
544. PRINCIPLES OF TURBOMACHINERY. 
(4-0) Cr. 4. F. 
Prerequisite: 322, 424. 
Application of the concepts and methods of 
fluid mechanics and thermodynamics to the anal-
ysis of flow in turbomachinery components. 
545. FLIGHT PROPULSION SYSTEMS. 
(Aero.E. 545) (3-0) Cr. 3. S. 
Prerequisite: 5~3. and 544 or Aero.E. 413. 
Analysis and selection of propulsion systems 
for flight vehicles. Optimization of component~> 
and design parameters for atmospheric flight 
and for power and thrust generation in space. 
Metallurgy 435 
549. EXPERIMENTAL GAS DYNAMICS AND 
SHOCK TUBE THEORY. 
(Aero.E. 549) (2-3) Cr. 3. S. 
Prerequisite: 523. 
Theory of shock tube operation for the produc-
tion of shock waves with the corresponding 
high-temperature, high-velocity gas flows. In· 
strumentatlon for the measurement of thermo-
dynamic properties, heat transfer, shock-wave 
velocity, and boundary-layer phenomena in shock 
tubes. 
571, 572, 573. ADVANCED FLUID MECHANICS. 
(E.M. 571,572, 573)SeeEnglneerlngMechonics. 
590. SPECIAL TOPICS. 
Cr. 2 to 8. 
I nvestlgation of problems of special Interest 
to graduate students in mechanical engineering. 
Election of course and problem must be ap· 
proved in advance. 
A. Special course study. 
B. Independent literature investigation. Com· 
prehenslve report required. 
COURSES FOR GRADUATE STUDENTS, major or minor 
600. ADVANCED MACHINE DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: Permission of instructor. 
Mathematical and experimental analysis of prob-
lems in field of dynamics of machinery, stress 
analysis, and vibration. Choice of work any quar-
ter determined by aptitudes and interests of 
class. 
610. DYNAMICS OF FLUID CONTROL 
SYSTEMS. 
(3-0) Cr. 3. W. 
Prerequisite: 411, 424. 
Dynamical characteristics of fluid control sys· 
terns and elements 
620. SEMINAR. 
(1-0) Cr. 1. F. 
621,622. ADVANCED ENGINEERING 
THERMODYNAMICS. 
(4-0) Cr. 4 each. Alt. S; 621: Offered 1972; 
822: Offered 1 97 3. 
Prerequisite: Permission of instructor. 
Fundamental concepts of thermodynamics, ther-
modynamic laws, temperature, entropy, general 
thermodynamic equations, properties of steam, 
availability, equilibrium. Thermodynamic!! of 
thermoelectricity. Special topics. 
623,624. MAGNETOFLUIDMECHANICS AND 
PLASMA DYNAMICS. 
(Aero.E. 623, 624) See Aerospace Engineering. 
625. ADVANCED HEAT TRANSFER I. 
(3-0) Cr. 3. Alt. F. offered 1972. 
Prerequisite: 425 or equivalent. 
Techniques for the analysis of problems involving 
steady-state and transient heat conduction In 
solids. 
626. ADVANCED PEAT TRANSFER II. 
(3-0) Cr. 3. Alt.W, offered 1973. 
Prerequisite: 425 or equivalent. 
The boundary layer concept and Its relation 
to convective heat transfer. Methods for anal· 
ysls of the convection process In Internal and 
external flow. 
627. ADVANCED HEAT TRANSFER Ill. 
(3-0) Cr. 3. Alt.S, offered 1973. 
Prerequisite: 425 or equivalent. 
Transfer of energy by thermal radiation. 
642. ADVANCED PROBLEMS IN 
TURBOMACHINERY. 
Cr. 2 to 4. Alt. W, offered 1973. 
Prerequisite: 544. 
Threc-dlmen!!lonal flow in turbomachinery. Blade 
selection and pas11age design. Analysis of ex-
perimental results with special emphasis on 
real fluid effects and off-design performance. 
650. FLUID MECHANICS SEMINAR. 
(Aero.E. 650) (E.M. 650) See Aerospace Engi-
neering. 
699. RESEARCH. 
METALLURGY 
Monroe S. Wechsler, Ph.D., Chairman of Department 
Professors: 0. Norman Carlson, Ph.D.; Premo Chiotti, Ph.D.; Karl A. Gschneldner, Jr., Ph.D.; 
Willard McCorkle, Ph.D.; David T. Peterson, Ph.D.; John F. Smith, Ph.D.; Frank H. Speddlng, 
Ph.D.; John D. Verhoeven, Ph.D.; Harley A. Wilhelm, Ph.D. 
Associate Professors: Chili W. Chen, Ph. D.; Alexander Henkin, Ph.D.; William L. Larsen, Ph.D.; 
Tom E. Scott, Ph.D.; Rohit K. Trivedi, Ph.D. 
Assistant Professors: Donald M. Bailey, M.S.; Francis X. Kayser, Sc.D.; John W. Patterson, Ph.D. 
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Undergraduate Study 
A student interested in the area of metallurgy can pursue studies leading to the degree 
Bachelor of Science in either the College of Engineering or the College of Sciences and Human-
ities. For an undergraduate curriculum in metallurgy, see College of Engineering, Curricula. 
To best prepare the student to meet the challenges of this broad field, the engineering 
curriculum in metallurgy is based on a core of courses in chemistry, physics, mathematics, 
and metallurgical engineering principles. A wide choice of electives makes it possible for the 
student, 1n consultation with his adviser, to develop a program which best fits his particular 
interests and aptitudes. The curriculum is designed to permit specialization in mechanical, 
chemical, or physical metallurgy through the choice of electives in the third and fourth years. 
Elective programs should complement the core curriculum, avoiding undue specialization or 
aimless diversification. 
For an undergraduate curriculum 1n sciences and humanities, with a major in metallurgy, 
see Sciences and Humanities, Curriculum. Students in this curriculum usually will select the 
following basic courses: 201, 203, 205, 230, 300, 301, 302, 303, 305, 306, 307, 360, 361, 401, 
402, and six additional credits in courses numbered 400 or above. As supporting work, under-
graduate majors find the following courses desirable: Math. 109, 110, 111, 112, 213 plus one 
additional course in mathematics, statistics, or computer science; Phys. 221, 222, 223, 301, 
302, 303; Chern. 141, 141L, 142, 142L, 321; or 147, 147L, 148, 148L, 321. These lists of 
courses are not regarded as fixed requirements or as complete outlines of work necessary for 
the major. Students will plan their complete programs with the help of their advisers. 
The metallurgist finds opportunities 1n many industries such as the metal-producing, re-
fining, and processing industries or those which utilize metals such as the automotive, air-
craft, utilities, electronic, oil refining and farm implement industries. He may choose to work 
1n the areas of production, sales, or research. The demand is particularly high for metallurgists 
with training beyond the bachelor's degree. Students interested in teaching or research in 
metallurgy should seriously consider graduate study. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in metallurgy. Minor work is available to students taking major work in other de-
partments. 
Prerequisite to graduate study in metallurgy is completion of an undergraduate curriculum 
1n metallurgy or metallurgical engineering or in a closely allied field such as materials engi-
neering or science, physics, chemistry, ceramic engineering, chemical engineering, or mechanical 
engineering. Students majoring in metallurgy will usually choose supporting course work in 
these or simllar allied fields. 1 
No foreign language is required 'for the degree Master of Science. Before admission to 
candidacy for the degree Doctor of Philosophy, the student is required to demonstrate his 
proficiency in either French, German, or Russian by attaining a score of 600 for French or 
525 for German or Russian in the Educational Testing Service examination. After satisfying 
the requirement, the student must translate one journal article per quarter for three consecu-
tive quarters; the articles will be chosen and the translation approved by the major professor. 
Excellent facllities are provided by the Department of Metallurgy and the Institute for 
Atomic Research for investigations in theoretical and applied fields of metallurgy. 
Courses open to graduate students for minor credit only: 301, 302, 303, 305, 306, 307, 
360,361,401,402,410,433. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. TECHNICAL LECTURE. 
(1.0) Cr. R; 8. 
Introduction to the metallurgical profession. Ca-
reer opportunities and requirements. 
201. EXTRACTIVE METALLURGY. 
(3-0) Cr. 3. W. 
Prerequisite: Chern. 142, 142L. 
Occurrence and preparation of metals. Stolchi-
ometry and material balances. Introduction to 
equlllbria and thermodynamics. 
203. METAL PROCESSING. 
(3-0) Cr. 3. S. 
Prerequisite: 230 or 231, and Chern. 142, 142L. 
Methods and principles of consolldation and pri-
mary working of metals, including melting, cast-
ing, joining, and powder metallurgy. 
205. METALLURGY LABORATORY. 
(1-6) Cr. 3. S. 
Prerequisite: 201; 230 or 231; Phys. 223. 
Introduction to experimental metallurgy. Prin-
ciples and use of laboratory instruments, taking 
and analysis of data. Laboratory safety, report 
writing. 
230. PRINCIPLES OF MATERIALS SCIENCE. 
(4-0) Cr. 4. F.S. 
Prerequisite: Chern. 142 and 142L. 
Crystal structure, imperfections, and bonding in 
solids. The relation of structure to properties. 
Chemical equilibrium. Mechanisms of transfor-
mation and deformation. 
231. METALLURGY FOR ENGINEERS. 
(3-0) Cr. 3. F.W. 
Prerequisite: Chern. 141, Math. 111. 
Introduction to atomic bonding, structure of 
crystals and polycrystalllne aggregates, defor-
mation of solids, phase equilibria, and transfor-
mations. Applications to the engineering prop-
erties of metals. For students not majoring in 
metallurgy. 
300. METALLURGY SEMINAR. 
( 1-0) Cr. 1. F.W.S. 
'topics of current interest in metallurgy. 
301, 302, 303. PHYSICAL METALLURGY. 
(4-0) Cr. 4 each. Yr. 
Prerequisite: 230 or 231. 
301: Stereography, X-ray diffraction, basic dis-
location theory, deformation of metals. 302: 
Grain boundaries, grain growth, vacancies, dif-
fusion, nucleation, solidification, recovery, and 
recrystallization. 303: Solid solutions, precipita-
tion hardening, twinning and martensite reac-
tions, transformation kinetics, strengthening pro-
cesses. 
305,306,307. PHYSICAL METALLURGY 
LABORATORY. 
(0-6) Cr. 2 each. Yr. 
'to be taken concurrently with sequence 301, 
302, 303. Experiments in X-ray diffraction, mea-
surement of physical properties, pyrometry, heat 
treatment, metallography, mechanical testing. 
331. MECHANICAL METALLURGY. 
(M.E. 331) See Mechanical Engineering. 
Metallurgy 437 
332, 333. MANUFACTURING PROCESSES I, II. 
(M.E. 332, 333) See Mechanical Engineering. 
360. METALLURGICAL THERMOCHEMISTRY. 
(3-0) Cr. 3. W. 
Prerequisite: Chern. 321. 
Concepts of fugacity, activity, activity coeffi-
cient, and the equUlbrium constant. Thermo-
dynamic description of solutions and unary and 
binary phase boundaries. Reaction kinetics, the 
electrochemistry of solid and llquid electrolytes 
and an introduction to corrosion theory. 
361. CHEMICAL METALLURGY. 
(3-0) Cr. 3. S. 
Prerequisite: Math. 213, Phys. 222, Chern. 142, 
142L. 
Principles of fluid flow, heat and mass transfer. 
Applications to solldiflcation, furnace design, 
pyrometry, reactions at metal surfaces and ki-
netics of metallurgical processes. 
401, 402. MECHANICAL BEHAVIOR OF METALS. 
(3-0) Cr. 3 each. 401: F; 402: W. 
Prerequisite: 303. 
Elasticity and plasticity, applicu tions to metal-
lurgical problems and materials testing. Frac-
ture, fatigue, and residual stresses. Advnnced 
metal-processing technology 
410. PHYSICAL METALLURGY. 
(4-0) Cr. 4. F. 
Prerequisite: Permission or instructor. 
An introduction to physical metallurgy for ad-
vanced students in science or engineering who 
have little or no prior preparation in metallurgy. 
!'Jot open for credit to students majoring in 
metallurgy. 
433. METALLURGICAL ENGINEERING DESIGN. 
(3-0) Cr. 3. S. 
Prerequisite: 402. 
The apfllcatlon of physical, chemical, and me-
chanica metallurgical principles to the design 
of metal parts and processes. 
490. SPECIAL PROBLEMS. 
Cr. arr. 
Prerequisite: Junior classification, permission or 
instructor. 
Investigation of individual research problems 
or special topics. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501, 502,503. ADVANCED PHYSICAL 
METALLURGY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 303 or 410. 
501: Point defects, defect interactions, mecha-
nisms of defect migration. Solid state diffusion, 
random walk treatment. Phenomenological dif-
fusion theory. Free energy diagrams. Reaction 
rate theory, thermally activated processes. Ap-
plications to recovery, recrystallization, grain 
growth and spinodal decomposition. 502: Nuclea-
tion theory. Principles of solidification. Analysis 
of the eutectoid transformation. Theory of age 
hardening, relation to mechanical properties. 
Defect theory of recrystallization. 503: Atomic 
displacements and atomic distributions in solid 
solutions, order-disorder transformations, the 
properties of ordered alloys. Thermodynamics 
and crystallography of th~ martensite transfor-
mation. Twinning. Bainite and massive trans-
formation, tempering. 
512. INTRODUCTORY METAL THEORY. 
(3-0) Cr. 3. F. 
Prerequisite: Credit or classification in Math. 
409. 
Free electron theory and band theory. Brlllouin 
zones and Fermi surfaces, electronic conduc-
tivity and scattering processes, magnetic be-
havior, electronic and lattice heat .capacities, 
cohesion and elastic constants. 
532. STRUCTURE AND PROPERTIES OF STEEL. 
(3-0) Cr. 3. S. 
Prerequisite: 303, and 331 or 41 0. 
Application of fundamental concepts of phase 
transformations, mechanical behavior, and heat 
flow to the problems of heat treatment and se-
lection of steels. 
540. THEORY OF DISLOCATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: Credit or classification In Math. 
409. 
Theory of dislocations based on linear elas-
ticity. Self and interaction energies or disloca-
tions. The concept or forces on dislocations and 
their calculations; line tension, image, chemical 
and Peierls forces. 
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541. APPLICATIONS OF DISLOCATION THEORY. 
(3..()) Cr. 3. W. 
Prerequisite: 540. 
Dislocations treated from the geometric view· 
point. Partial dislocations, stacking faults, and 
pile-ups; dislocation generation, multipllcation, 
point-defect production, dislocation networks and 
boundaries. Concepts applied to strengthening 
mechanisms and deformation 
555. X-RAY DIFFRACTION. 
(3-0) Cr. 3. W. 
Prerequisite: 301 or 410. 
Kinematical diffraction theory, dispersion· 
corrected scattering factors, the Debye-\\'aller 
factor, refraction and extinction. Applications of 
Debye-Schcrrer and diffractometer methodt~, and 
neutron and electron diffraction. 
557. X-RAY DIFFRACTION LABORATORY. 
(0-6) Cr. 2. S. 
Prerequisite: 555. 
Determination of the orientation of single crys-
tals, crystal structure, lattice parameters, par-
ticle sizes, long-range order parameters, residual 
stresses, phase boundaries in alloys and re-
tained austenite. Statistical methods of error 
analysis and computer programmed solutions 
561. PRINCIPLES OF CHEMICAL 
METALLURGY. 
(3-0) Cr. 3. F. 
Prerequisite: Chern. 321. 
Occurrence and production of metals, including 
the less common metals. Analysis of the ceo-
nomic, stoichiometric, and thermodynamic prin-
ciples in chemical metallurgy. 
562. PRINCIPLES OF METALLURGICAL 
THERMODYNAMICS. 
(3-0) Cr. 3. F. 
Prerequisite: Chern. 321, Math. 213. 
Classical thermodynamics, consequences of the 
three laws, application and the mathematical 
basis for the description of homogeneous and 
heterogeneous equlllbria and phase relations in 
unary and multicomponent systems. 
563. APPLICATIONS OF METALLURGICAL 
THERMODYNAMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 562. 
Solubillty of gases in metals, oxidation of metals 
and alloys, thermochemistry of steelmaking, at-
mosphere control with gas mixture, special appli-
cations of Clausius-Clapeyron equation, use of 
Richardson and J effes charts, thermodynamics 
of alloys and interaction coefficients. 
571. CORROSION AND OXIDATION. 
(3-0) Cr. 3. F. 
Prerequisite: 360 or Chern. 323. 
A study of the origin, development, and current 
applicability of theories of corrosion and oxida-
tion of metals. 
590. SPECIAL TOPICS IN METALLURGY. 
Cr. arr. 
Prerequisite: Permission of instructor. 
Topics of current interest in metallurgy. 
COURSES FOR GRADUATE STUDENTS, major or minor 
610, 611. ALLOY THEORY. 
(3..0) Cr. 3 each. Alt.F; 610 offered 1972; 611 
offered 1971. 
Prerequisite: 512. 
Cohesion and bonding in matter; their relation-
ship to structure, thermodynamics, other physical 
properties, and the factors affecting alloying 
behavior of metals. 610: Emphasis on solld 
solutions and liquid alloys. 611: Emphasis on 
intermetalllc phases. 
640. OBSERVATIONS OF DEFECTS IN CRYSTALS. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 541. 
Transmission electron microscopy and its ap-
plication to the study of dislocations, precipi· 
tales, clusters of point defects, stacking faults, 
and magnetic and antiphase domain boundaries. 
Electron diffraction and Moirt! patterns. Field· 
ion microscopy 
655. X-RAY SCAITERING FROM CRYSTALS. 
(2-0) Cr. 2 each time taken. Alt.F, offered 1971. 
Prerequisite: Math. 555 or permission of in· 
structor. 
Selected topics including temperature diffuse 
scattering, the Debye-Waller factor, short- and 
long-range order, stacking faults in metals, ex-
tinction effects, dynamical theory of diffraction. 
662. ADVANCED TOPICS IN METALLURGICAL 
THERMODYNAMICS. 
Cr. 2 to 3 each time taken. Offered on request. 
Prerequisite: 562. 
Thermodynamics of irreversible processes. Re· 
search on the application of thermodynamics 
to physical metallurgy. Statistical thermodyna-
mics and its application to metallurgical pro-
cesses. 
691. METALLURGY SEMINAR. 
Cr. arr. 
699. RESEARCH. 
METEOROLOGY 
For description of courses, see Earth Science. 
MILITARY SCIENCE 
Col. Robert B. Barnett, B.S., Head of Department 
Assistant Professors: Capt. Charles R. Bailey, B.S.; Maj. David W. Johnson, B.S.; Capt. Douglas 
C. Wheeless, B.S.; Capt. Robert E. Wlnn, B.B.A. 
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The Army· military education program is designed to qualify undergraduate and graduate 
students for commissioning as second lieutenants and for a professional or reserve officer 
career. Freshmen and upperclassmen with four years of academic work remaining, two years 
of which must be undergraduate work, are encouraged to enroll in the four-year program. Con-
tinuation in the last two years of the four-year program is by application and is competitive. 
Men with sophomore or higher academic status and with two or more years of academic work 
remaining may apply for the two-year program during the winter prior to the academic year 
they wish to start the program. Successful applicants will attend a six-week summer session 
at a military installation which qualifies them to enter the third year of the four-year program. 
Upon completion of the third year of Military Science, all students attend an advanced six-week 
summer session at an active military installation. Students who complete the two- or four-year 
program and who have been awarded a baccalaureate or higher degree are commissioned as 
second lieutenants. Army scholarship students and students designated as Distinguished Mlli-
tary Graduates may apply for and, if selected, receive a Regular Army commission; all others 
receive commissions in the Army Reserve. 
Army financial assistance grants (scholarships) for from one- to four-years duration are 
available as described in the "Officer Education Programs" portion of this catalog. Qualified 
students desiring to become Army aviators may enter the Flight Program during their fourth 
year of Military Science and earn the FAA private pilot's certificate. Third- and fourth-year 
students in the four-year program and all two-year program students receive a monthly sub-
sistence allowance. All students are furnished uniforms and military science textbooks and all 
expenses involved for the six-week summer sessions at military installations. 
Active duty obligations are as follows: four years for Army scholarship students, three 
years for Regular Army commissionees, three years for Flight Program students and from 
three months to two years for all others. 
Undergraduate Study 
Army officer education students may pursue any curriculum leading to a baccalaureate 
or higher degree. Four-year program cadets must complete 7 credits of 100- and 200-level Mlll-
tary Science courses during the first two years. All two- and four-year program cadets must 
complete 18 credits of 300- and 400-level Military Science courses plus one of the following 
courses prior to being commissioned 
Introduction to International Politics, Pol.S. 251, 3 cr. 
International Law, Pol.S. 422, 3 cr. 
United States Foreign Polley, Pol.S. 458, 3 cr. (preferred) 
Four-year program students must also complete History 387 A prior to their thlrd year 
of officer education and 387B prior to being commissioned In lieu of enrolllng ln Mllitary Sci-
ence during the winter quarter of their second year. All students must take the leadership 
training course listed In conjunction with the Mllltary Science Course they are taking (e.g., 
MS 101 A with MS 101 ). Military Science courses are designed primarily for students seeking 
a commission in the United States Army; however, any student may enroll in a particular 
course, subject to the approval of the professor of military science and the availablllty of class-
room space. 
Also see Officer Education, t' catalog. 
/ 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. MILITARY SCIENCE I-PRINCIPLES OF 
MILITARY ORGANIZATION. 
(1-0) Cr. 1. F. 
Mllltary organizational structure from the small-
est unit through the dlvlslon level. 
102. MILITARY SCIENCE I-EVOLUTION OF 
WEAPONS AND WARFARE. 
(1-0) Cr. 1. W. 
Evolution of means to wage war as affected by 
technological developments and changing con-
cepts, with emphasis on modern weapons sys-
tems, Including use and maintenance of lndlvld-
ual weapons. 
103. MILITARY SCIENCE I-THE UNITED 
STATES DEFENSE ESTABLISHMENT. 
(1-0) Cr. I. S. 
Role and organization of the national defense 
establishment as an Instrument of r.ollcy In 
providing for the national security. nterrela-
tionshlps of the Department of Defens~1 State Department, Joint Chiefs of Staff, and tne ser-
vices under the Department of Defense. 
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lOlA, l02A, 103A. LEADERSHIP TRAINING I. 
(0·1) Cr. R: Yr. 
Initial mllitary training to provide experience 
in leadership and to teach the custom!; and cour-
tesies of the service. 
201. MILITARYSCIENCEII-LANDNAVIGATION. 
(2-0) Cr. 2. F. 
Prerequisite: 103 or approval of professor of 
military science. 
Characteristics and features of the earth's land 
mass and application of methods of conducting 
navigation on land by use of topographical maps 
and aerial photographs. 
203. MILITARY SCIENCE II-MILITARY TACTICS. 
(2-0) Cr. 2. S. 
Prerequisite: 20 l or approval of professor of 
miUtary science. 
Actions and attitudes applied in both nuclear 
and nonnuclear warfare; consideration of the 
principles of organization, composition, and mis-
sions of operational elements in limited, con-
ventional, and general war. 
201A, 202A, 203A. LEADERSHIP TRAINING II. 
(0-1) Cr. R: Yr. 
Prerequisite: 1 03A. 
A continuation of skHls learned in Leadership 
Training I. Emphasis placed on the exercise 
of command, instructing, correcting, and eval-
uating mllltary leadership techniques. 
301. MILITARY SCIENCE Ill-PRINCIPLES OF 
LEADERSHIP. 
(3-0) Cr. 3. F. 
Prerequisite: 203 or completion of a slx-week 
summer camp for two-year students: approval 
of the professor of military science. 
Psychology of leadership, including the respon-
sibilities and quallt.les of a leader, human be-
havior, objectives, functions, and techniques. 
Characteristics and requirements for effective 
and secure communication. 
302. MILITARY SCIENCE Ill-MILITARY 
METHODS OF INSTRUCTION. (3..()) Cr. 3. W. 
Prerequisite: 301. 
Basic educational psychology, oral presentation 
techniques, use of training alds, lesson planning, 
presentation of subjects to incorporate all phases 
of effective instruction. 
303. MILITARY SCIENCE Ill-FUNDAMENTALS 
AND DYNAMICS OF THE MILITARY TEAM. 
(3-0) Cr. 3. S. 
Prerequisite: 302. 
Roles and functions of the various branches of 
the Army. Offensive and defensive operations; 
internal defense development. 
301A, 302A, 303A. LEADERSHIP TRAINING' Ill. 
(0-1) Cr. R: Yr. 
Prerequisite: 203A or Basic Summer Camp. 
Advanced training pertaining to the duties and 
responsibilities of leaders; commanding and moti-
vating groups of men; planning, organizing, super-
vising, inspecting, and conducting mllltary acti-
vities. 
310. ADVANCED ROTC SUMMER CAMP-FIELD. 
Cr. R: SS. 
Prerequisite: 303, 303A. 
Six-week summer session. Instructions in oper-
ations, weapons and fortifications. 
401. MILITARY SCIENCE IV -ROLE OF THE 
UNITED STATES IN WORLD AFFAIRS. 
STAFF OPERATIONS. 
(3..()) Cr. 3. F. 
Prerequisite: 303. 
World allgnment of nations; factors of national 
power and international conflict. Operation and 
functions of staff agencies assigned to major 
command elements. 
402. MILITARY SCIENCE IV -ARMY 
ADMINISTRATION AND LOGISTICS. (3..()) Cr. 3. W. 
Prerequisite: 401. 
Role of the Army officer in unit administration; 
Department of the Army regulations; adminis-
trative policies; logistics; supply and evacuation; 
movement of troops; vehicle operation and move-
ment. 
403. MILITARY SCIENCE IV-MILITARY LAW 
AND CUSTOMS OF THE SERVICE. 
(3-0) Cr. 3. S. 
Prerequisite: 402. 
The uniform code of military justice; adminis-
trative and judicial techniques; history and tra-
ditions of the United States Army; instruction 
in the officers' code and customs of the service. 
401A, 402A, 403A. LEADERSHIP TRAINING IV. 
(0-1) Cr. R; Yr. 
Prerequisite: 303A. -
Emphasis on leading and motivating large groups 
of men; staff procedures; planning, coordination, 
and execution of various training requirements; 
leadership techniques required of junior officers. 
MUSIC 
N. Laurence Burkhalter, Ph.D., Head of Department 
Professor: Alvin R. Edgar, D. Music 
Associate Professors: Carl 0. Bleyle, Ph.D.; Max Exner, M.A.; Richard Koupal, M.M.; Ilza 
Niemack; Eugene Pridonoff, M.M.; W. Douglas Pritchard, D.M.A.; Frantisek Smetana; Arthur 
Swift, Ph.D.; Gary White, Ph.D. 
Assistant Professors: Rollle Blondeau, M.M.; Joseph Messenger, M.M.; Acton Ostling, Jr., M.M.; 
Charles Stark, M. M.; Richard von Grabow, M.A. 
Instructors: Bruce Eberle, M.M., M.M.A.; Martha Folts, M.M.; Laurie Kelling, M.M.; Bonnie 
Pridonoff, B. M.; Vlletta Sue Ware, M. M. 
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Undergraduate Study 
The Iowa State University Department of Music maintains a philosophy of education which 
draws its goals from the larger purposes of liberal arts education. As a humanistic discipline, 
music is an integral part of the college program which attempts to offer the student a broad 
background in all areas of human experience. The program of the music department is twofold: 
( 1) To provide opportunities for any student to develop an understanding and appreciation 
of music as part of a liberal education. Courses in music literature, theory, and areas 
of performance are available to the general student. 
( 2) To provide a four-year course of professional studies to students who wish to prepare 
for careers in teaching, performance, composition, and graduate studies in music or 
other related areas. 
Bachelor of Arts-Music Major 
For the undergraduat.e curriculum in sciences and humanities, major in music, leading 
to the degree Bachelor of Arts, see Sciences and Humanities, Curriculum. 
Candidates for the degree Bachelor of Arts with a music major wlll normally complete 
the following courses: 104, 119, 201, 202, 203, 219, 304, 305, 306, 319, 355, 356, 357, 361, 
419, and 4 to 6 credits from: 371, 373, 375, 376, 377, 380, 382, and 4900. All students are 
expected to participate in performing ensembles each quarter. The following may be taken 
on an elective basis: 362, 367, 368, 369, 490A, B, C, D, E, F, H. 
Bachelor of Arts students whose chief professional interest lies in research are encouraged 
to minor in foreign languages, history, literature, or philosophy. 
Bachelor of Music 
For the undergraduate curriculum in music, leading to the degree Bachelor of Music, see 
Sciences and Humanities, Curriculum. 
Candidates for the Bachelor of Music will complete the following requirements: 
1. General Education..................... .. .. ......... . .... ...... .... . ....... . . ...... ........ . . .. ... .... . .............. ........ .71-75 cred1ts 
2. Library and Phys1cal Education... .. . ..................... ..... . . .. ...... ....... ... ...... ....... . ....... . .............. ...... . . ......... 4 cred1ts 
3. Mus1c Core............................................................ . . ...... . . .......... . ..................................................... .71-73 cred1ts 
4. Music MaJor (Students must select one of the following areas of concentration 
history and literature, music education-vocal, music educatiOn-instrumental, 
organ, plano, stnng mstruments, theory-compos1t1on, vo1ce, and wmd or 
percuss1on Instrument.). .................. ........... ............. ........ .. . . ................................................................................ 46-64 cred1ts 
General Requirements 
Music majors are normally required to pass the department plano proficiency examination. 
In addition, candidates for the Bachelor of Music should pass a terminal plano proficiency 
examination for their major. 
All music majors enrolled for applied music courses will attend a 1-hour seminar each 
week in their areas; applied grades will reflect attendance and participation ln these seminars. 
All music majors will enroll in Music 490X (Recital Attendance) each quarter ln which they 
are enrolled ln 119, 219, 319, or 419. 
Proficiency in music repertoire and technique wlll be determined by departmental examina-
tion as follows: · 
Acceptance Examination. To be accepted as a music major, the student must demon-
strate an appropriate level of performance as well as potential in at least one performing me-
dium. In addition, he must satisfactorily complete a standardized music achievement examina-
tion which wlll be administered to all applicants. The acceptance examination will be given 
by members of the departmental faculty during summer orientation, the week preceding the 
opening of classes for fall quarter, during the annual Talent Evaluation Day, or by appoint-
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ment. Students should request thls examination m the Department of Music office before de-
ciding on the music major. 
Continuation Examination. To be approved for continuation as music majors on the junior 
level and beyond, students must pass a continuation examination in repertoire and technique 
(normally at the end of the sixth quarter). This examination will establish acceptable solo 
abillty in at least one instrument or voice, including understanding of performance technique. 
At the time of this examination the student should have completed the department piano pro-
ficiency examination and the terminal ear-training examination. The student's academic stand-
ing will be reviewed at this time and the above factors will be weighed in advising the student 
on his occupational goals. 
Graduation Proficiency. To be recommended for graduation, a music student should demon-
strate to the music faculty mature acquaintance with performance styles, technique, and rep-
ertoire. All music majors will participate in departmental recitals to the satisfaction of the 
department and will present a graduation recital. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENT~ 
99. IOWA STATE UNIVERSITY FESTIVAL 
CHORUS. 
Cr. 0. F. 
Open to students and staff. Performance at 
annual Christmas Festival. 
100. FUNDAMENTALS OF MUSIC. 
(l-2) Cr. 2. F.W.S.SSI. 
Prerequisite: Elementary performing abiUty on 
an Instrument or ln voice. 
Notation, recognition and execution of scales, 
Intervals, triads, and rhythm; key signatures; 
time signatures; transposition. 
102. INTRODUCTION TO MUSIC 
LITERATURE. 
(2-1) Cr. 2. F.W.S.SSI. 
Components of musical materials and form. De-
signed to expand the music listening experiences 
of the general student through greater aware-
ness of differences In techniques of listening, 
performance media, and compositional styles. 
104. INTRODUCTION TO LISTENING. 
(2-3) Cr. 3. S. 
Prerequisite: Departmental major status or per-
mission of instructor. 
Expansion of music listening activities through 
emphasis on materials of music, texture, form, 
style, and literature of major performance media. 
•111, 112, 113. BANDS. 
Cr. 1 each time taken. 
Open to all students who quallfy. Concerts and 
annual tour In addition to playing for convoca-
tions and athletic events. 
A: Symphony Band. F.W.S. 
B: Concert Band. F.W.S. 
C: Concert Jazz Band. F.W.S. 
D: Marching Band. F. 
119, 219,319,419. APPLIED MUSIC. 
('r,r-1 or 1-1) Cr. 1 to 2 each Ume taken. F.W.S. 
SSI. 
Prerequisite: Audition and permlaaion of In-
structor. 
One 30-minute lesson per week, minimum weekly 
practice 5 hours. Two 30-mlnute lessons per 
week, minimum weekly practice 1 0 hours. Weekly 
seminar required. 
A. Voice. E. Carillon. 
B. Piano. F. Woodwinds. 
C. Organ. G. Brass. 
D. Strings. I. Percussion. 
129, 229, 329. CLASS STUDY IN APPLIED MUSIC. 
~)Cr. I each time taken. F.W.S. 
requlalte: Permlaaion of department bead. 
Class study in instrument or voice. See Music 
119, etc. for letter designation for various in-
struments. 
•tao, 131, 132. CARDINAL KEYNOTE SINGERS. 
(0-2) Cr. 1 each time taken. Yr. 
Prerequisite: Open by audition to all students 
who are enrolled In another choral ensemble. 
Small mixed chorus featuring various forms of 
popular music. Performance on and off campus. 
May not be used to satisfy ensemble require-
ments for music majors. 
133. BASIC VOICE TECHNIQUES. 
(0-3) Cr. l. S. 
'techniques of vocal production: respiration, pho-
nation, resonation, articulation, literature, lan-
guage pronunciation, and performance. 
•141, 142, 143. UNIVERSITY CHORUS. 
(0-3) Cr. 1 each time taken. Yr. 
Prerequisite: Open to all students by audition. 
Campus concerts. Rehearsals three times a week 
plus Festival Chorus. 
•t46. SUMMER BAND. 
(0-2) Cr. 1 each time taken. SSI. 
Prerequlaite: Open to all students who have per-
formed on a wind or percussion Instrument ln 
band or orchestra. 
One concert presented in SSI. 
•uSI. 152, 153. ORATORIO CHORUS. 
(0-3) Cr. 1 each time taken. Yr. 
Prerequisite: Open to aU students by audition. 
Concerts with ISU Symphony Orchestra. Re-
hearsals three times a week plus Festival Chorus. 
•tal, 162, 163. IOWA STATE SINGERS. 
(0-5) Cr. 1 each time taken. Yr. 
Prerequlalte: Open to aU students by audition. 
Campus concerts and annual spring tour. Re-
hearsals five times a week plus Festival Chorus. 
• 171, 172, 113. CHAMBER SINGERS. 
(0-2) Cr. 1 each time taken. Yr. 
Prerequlalte: Open to aU students by audition. 
Several appearances annually by a select group 
capable of advanced study and performing mad-
rigals through modern music suitable to small 
ensemble. 
•t75. SUMMER CHORUS. 
(0-2) Cr. 1 each time taken. SSI. 
Open to students, staff, and community. 
•tat, 182, 183. SYMPHONY ORCHESTRA. 
(0-2) Cr. I each time taken. Yr. 
Prerequisite: Open to all students by audition. 
Concerts presented each quarter; annual tour 
fall quarter. 
201, 202, 203. BASIC MATERIALS OF MUSIC. 
(3-2) Cr. 4 each. Yr. 
Prerequisite: 201: 1 00 or departmental major 
status; 202: 201; 203: 202. 
201: Brief review of fundamentals. Harmonic 
and melodic materials of the common practice 
period. Application of these materials in sight-
reading, ear training, keyboard, analysis, and 
writing. 202: Continuation of 201. Techniques of 
harmonization, nonharmonic tones, modulation. 
203: Continuation of 201, 202. Chromatic har-
mony, smaller elements of formal structure, anal-
ysis, and creative work. 
219. APPLIED MUSIC. 
(See Music 119.) 
229. CLASS STUDY IN APPLIED MUSIC. 
(See Music 129.) 
301, 302. OPERA STUDIO. 
~--3) Cr. 1 to 3 each time taken. 301: F: 302: 
Prerequisite: Permission of instructor. Koupal. 
Interpretation and coaching of selected opera 
scenes and chamber operas, including informal 
and public presentations. 
304, 305, 306. ADVANCED MATERIALS OF MUSIC. 
(3-2) Cr. 4 each. Yr. 
Prerequisite: 203. Should be taken In sequence. 
White. 
Materials of 19th and 20th century music, mus-
ical form, instrumentation, introduction to or-
chestration and counterpoint in the 16th and 
18th century styles. Application of these tech-
niques and concepts in analysis and creative 
works. 
310. VOCAL PEDAGOGY. 
(2-3) Cr. 3. S. 
Prerequisite: 319A or vocal proficiency examina-
tion. 
Supervised experience ln teaching beginning 
voice students. Principles of vocal production. 
319. APPLIED MUSIC. 
(See Music 119.) 
321, 322, 323. ADVANCED ENSEMBLE. 
(3-0) Cr. 1 each. Yr. 
Prerequisite: Advanced proficiency and perform-
ing ablllty. Permission of director and depart-
ment head. 
Performance in ensembles which demand high 
proficiency. Open to a limited number of under-
graduate and graduate students. 
A. Voice. F. Woodwinds. 
B. Piano. G. Brass. 
C. Organ. I. Percussion. 
D. Strlngs. J. Mixed. 
E. Muslca Antlqua. 
329. CLASS STUDY IN APPLIED MUSIC. 
(See Music 129.) 
355, 356, 357. HISTORY OF MUSIC. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 102 or 104. Should be taken In 
sequence. Bleyle. 
History of the stylistic development of music. 
355: Middle Ages through Renaissance. 356: 
Baroque and Classical eras. 357: Romantic 
through Contemporary music. 
361. CONDUCTING I. 
(2-0) Cr. 2. F. 
Prerequlalte: 203. Swift. 
Introduction to conducting; beat patterns, use of 
baton, score reading. 
362. CONDUCTING II. 
(2-0) Cr. 2. W. 
Prerequisite: 361. A: Pritchard; B: Swift. 
Section A. Choral Techniques. 
Style and Interpretation of choral repertoire. 
Music 
Section B. Instrumental Techniques. 
Score readings, repertoire. 
· 364. MUSIC IN EARLY CHILDHOOD 
EDUCATION. 
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(3-2) Cr. 3. W.S. 
Prerequisite: C.D. 336 or Educ. 344. Stark. 
Objectives, teaching approaches, and instruc-
ional materials appropriate for guiding musical 
experiences in preschool and kindergarten. Con-
tributions of music to chlld development. Ob-
servation and participation with children. 
365. MUSIC IN ELEMENTARY EDUCATION. 
(3-0) Cr. 3. F.W. 
Prerequisite: 100, C.D. 236, Educ. 344. Stark. 
Objectives, teaching approaches, and instruc-
tional materials appropriate for elementary 
school children. Observation and participation 
with children. 
366. MUSIC IN GENERAL EDUCATION. 
(3-0) Cr. 3. S. 
Prerequisite: 306, 356. Stark. 
Objectives, curriculum, methods, and instruc-
tional materials appropriate for teaching general 
music in elementary and secondary schools. Ob-
servation and participation with children. 
367. PRACTICUM IN STRING INSTRUMENTS. 
(2-0) Cr. 2. F. 
Techniques and skllls required for teaching of 
instruments. Examination of materials for school 
use. For the instrumental music specialist. 
368. PRACTICUM IN WOODWIND INSTRUMENTS. 
(2-0) Cr. 2. W. 
'techniques and skllls required for teaching of 
instruments. Examination of materials for sctlool 
use. For the instrumental music specialist. 
369. PRACTICUM IN BRASS AND PERCUSSION. 
(2-0) Cr. 2. S. 
Techniques and skllls required for teaching of 
instruments. Examination of materials for school 
use. For the instrumental music specialist. 
371. HISTORY OF CHURCH MUSIC. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: Permission of Instructor. Bleyle. 
Survey of the stylistic development of sacred 
music and the relationship of music to various 
theologies and liturgies. 
373. HISTORY OF OPERA. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: Permission ol Instructor. Koupal. 
Survey of periodic and national styles in opera. 
375. HISTORY OF CHORAL MUSIC. 
(2-0) Cr. 2. Alt. W, offered 1972. 
Prerequisite: Permission of Instructor. Pritchard. 
A survey of music written for vocal ensemble 
In historical context. 
376. HISTORY OF ORGAN. 
(3-0) Cr. 3. Alt. S, olfered 1972. 
Prerequlalte: Permission of ln1tructor. Bleyle. 
Historical survey and practical study of the 
organ and Its literature. 
377. HISTORY OF SYMPHONIC MUSIC. 
(2-0) Cr. 2. Alt. W, olfered 1972. 
Prerequlalte: 102 or 104. Bleyle. 
A survey of music written for the large lnstru· 
mental ensemble from the 17th century to the 
present. Score reading and listening. 
380. SEMINAR IN MUSIC HISTORY. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 355. 356, 357. Bleyle. 
Detailed studies In music history. Topics wW 
include such divergent areas as the string quar-
tets of Beethoven and Bartok, Wagner's Ring, 
and the music of Monteverdi. Topics wlll tie 
selected by Instructor and students. 
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382. INTRODUCTION TO MUSICOLOGY. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 355, 356, 357. Bleyle. 
Goals and achievements of musicology, intro-
duction to bibliography and research in music. 
419. APPLIED MUSIC. 
(See Music 119.) 
465. MUSIC AND MOVEMENT. 
(2-0) Cr. 2. W. 
Prerequisite: Classification In P.E.W. 260 or 376. 
Stark. 
Concepts of music In relation to those of move-
ment. Contributions of the public school music 
curriculum to basic movement and dance edu-
cation. 
466. MUSIC EDUCATION THROUGH 
PERFORMANCE. 
(3-1) Cr. 3. F. 
Prerequisite: 310; 362A or 362B; 369. 
Objectives, curriculum, methods and instruc-
tional materials appropriate for teaching vocal 
or instrumental music in elementary and secon-
dary schools. Separate laboratories provide prac-
tical experience in vocal music for the instru-
mentallsts and in instrumental music for the 
vocalists. 
A. Vocal. Stark. 
B. Instrumental. Swift. 
467. ADVANCED PRACTICUM IN STRING 
INSTRUMENTS. 
(2-0) Cr. 2. W. 
Prerequisite: 319D or 367. 
Advanced techniques and skills required for 
teaching of Instruments. Examination of ma-
terials for school use. For the instrumental 
specialist. 
468. ADVANCED PRACTICUM IN WOODWIND 
INSTRUMENTS. 
(2-0) Cr. 2. W. 
Prerequisite: 319F or 368. Messenger. 
Advanced techniques and skills required for 
teaching of Instruments. Examination of ma-
terials for school use. For the instrumental 
specialist. 
469. ADVANCED PRACTICUM IN BRASS 
AND PERCUSSION. 
(2-0) Cr. 2. F. 
Prerequisite: 319G or 3191 or 369. Swift. 
Advanced techniques and skills required for 
teaching of instruments. Examination of ma-
terials for school use. For the instrumental 
specialist. 
480. GRADUATION RECITAL. 
Cr. 2. F.W.S.SSI. 
Prerequisite: 4 1'9. 
A public recital of literature which represents 
the student's accomplishment in his major ap-
plied area or in composition. 
490. SPECIAL PROBLEMS. 
Cr. var. F.W.S.SSI. 
Prerequisite: Permission of Instructor. 
A. Education. E. Literature. 
B. Theory. F. Applied Music. 
C. Composition. H. Honors. 
D. History. X. Recital Attendance. 
• Offered on satisfactory-fail basis only. 
NAVAL SCIENCE 
Capt. James-'H. McGhee, USN, M.A., Head of Department 
Associate Professors: Maj. John T. Garcia, USMC, A.B.; Cdr. Donald H. Gress, USN, M.A. 
Assistant Professors: Lt. Steven M. Arendt, USN, B.S.; Lcdr. Robert J. Reader, USN, B.F.A.; 
Lt. William P. Robinson, USN, B.S. 
Instructor: Lcdr. Francis J. Davis, USNR, B.S. 
The function of the Navy officer education program is to provide, by a permanent system 
of education in essential naval science and other academic subjects at civil educational institu-
tions, a source from which qualified officers may be available for the Navy and the Marine 
Corps and their reserve components. 
Students who enter the-N-azy officer education program may apply for either of two pro-
grams, the NROTC College Scholarship Program (financial assistance provided) or the College 
Program (nonscholarship/lin'lited financial assistance). They pursue their studies like other 
students except that they meet certain requirements which will prepare them to serve as of-
fleers after graduation. Information is available from the professor of naval science, Iowa State 
University, concerning application, financial assistance, career opportunities, and active duty 
obligation. Also see Officer Education Programs in this catalog. 
While in the program, the student will participate in summer at-sea training cruises with 
pay and may take part in extracurricular activities which help him to decide which field of 
the Navy or Marine Corps he wishes to enter. These activities include three cruises for scholar-
ship and one for nonscholarship students, several student societies, and indoctrination trips 
to a· naval air station and Marine Corps base. In addition, a Navy-subsidized fiight instruction 
progr-am. conducted by the Iowa State University F1lght Service, enables selected students 
to earn a private pllot's license during his junior or senior year in schooL 
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Undergraduate Study 
Naval science courses are primarily for those students in the NROTC program. Other 
students may enroll in naval science courses with approval of the head of department. 
Students enrolled in the NROTC program must fulfill the following requirements: 
(1) NS 111, 112, 113, 211, 2_12, 213, 311, 312, 313, 411, 412 and 413 (A or B). Marine Op-
tion Students will substitute NS 311M, 312M, 313M, 411M, 412M, and 413M for the 300 and 
400 series listed above. (2) History 387A and 3878, and either Political Science 251, 422A, 
4228, or 458. (3) By the end of the junior year, all students must have completed one year 
of calculus or statistics, one quarter of computer science, and one year of physics, chemistry, 
or biological or earth science. 
NROTC students are not required to major in naval science. They may pursue any major 
leading to a bachelor's degree. 
In addition to completing all naval science courses, students majoring in naval science 
must take the following courses: 
Math. 110, 111, 112; statistics, 5 credits; Com.S. 201, 202, 203; Phys. 111, 112, 113; 
Chern. 141, 142; Hist. 387A, 3878; Psych. 101; geography, 3 credits; and Pol.S. 458. 
Naval science majors may substitute courses in computer science, physics, and chemistry 
with the approval of head of department. 
Marine Corps option students majoring in naval science will elect 300 and 400 series 
marine option courses in lieu of 300 and 400 series naval science courses. 
For basic undergraduate curriculum requirements, see Sciences and Humanities, Cur-
riculum. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Courses in Naval Science 
111. PRINCIPLES OF NAVAL ORGANIZATION. 
(3-2) Cr. 3. F. 
Organlza tlon, responsibllltles, and capabilities of 
a modern navy with emphasis on the junior of-
ficer's role in the Naval Service. 
112. PRINCIPLES OF NAVAL MANAGEMENT. 
(3-2) Cr. 3. W. 
Prerequisite: 111. 
Fundamental concepts and principles of naval 
organization and management including essen-
tial elements of leadership. 
113. INTRODUCTION TO NAVAL SHIP SYSTEMS. 
(3-2) Cr. 3. S. 
Prerequisite: 111. 
Naval ship structure, compartmentation, pro-
pulsion, auxiliary power, interior communica-
tions, control systems, stabUity, and damage 
control. 
211,212, 213. SEAPOWER AND MARITIME 
AFFAIRS SEMINAR. 
(1 1h-2) 211, 212: Cr. 1 each; 213: Cr 2. Yr. 
Laboratory required for NROTC students only. 
311, 312, 313. NAVIGATION AND NAVAL 
OPERATIONS. 
(3-2) Cr. 3 each. Yr. 
311: Navigation procedures including pUotlng, 
dead reckoning, and radar; theory or celestial 
navigation. 312: Celestial navigation and solu-
tion of celestial navigation problems, theory 
Courses in Marine Option 
311M. EVOLUTION OF LAND CONFLICT. 
(3-2) Cr. 3. Alt. F, offered 1971. 
Evolution of land warfare from Alexander the 
Great to the ClvU War. 
of relative motion. maneuvering Instructions and 
problems. 313: Electronic navigation, operations 
analysis, rules of the road. 
411. NAVAL WEAPONS SYSTEMS. 
(3-2) Cr. 3. F. 
Weapons systems and the systems approach 
Including basic principles of naval weapons and 
fire control. 
412. NAVAL WEAPONS SYSTEMS. (3-2) Cr. 3. W. ~ 
Dynamics of the basic components or weapons 
control systems. Further development of the 
basic principles that underlie modern naval weap-
ons systems. 
413A. NAVAL WEAPONS SYSTEMS. 
(3-2) Cr. 3. S. 
Prerequisite: Math. 112, Phys. 113. 
Principles of selected phases or the weapons 
control problemt Including propulsion systems, 
trajectories, Olgnt paths, and damage criteria. 
Methods of solution of the weapons system con-
trol problem. Design and testing -or weapons 
components Including warheads, fuses, guidance 
and control. Procedures for evaluating weapons 
system effectiveness. 
413B.NAVAL WEAPONS SYSTEMS. 
(3-2) Cr. 3. S. 
Similar to 413A. For students without prepara-
tion In calculus. 
312M. EVOLUTlON OF LAND CONFLICT AND 
U S. MILITARY PRINCIPLES. 
(3-2) Cr. 3. Alt. W, ofl'ered 1972. 
Prerequlelte: 311M. 
Historical development of United States mUl-
tary strategy and tactics from the ClvU War to 
the present. 
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313M. NAVAL SCIENCE LABORATORY. 
(0-2) Cr. R; Alt. S, offered 1972. 
Open only to NROTC Marine-option students. 
411M.EVOLUTION OF UNITED STATES 
AMPHIBIOUS DOCTRINE. 
(3-2) Cr. 3. Alt. F, offered 1972. 
United States amphibious doctrine from the 
founding of our country to the present with em-
phasis on the evolution of equipment and tech-
niques. 
412M.ANALYSIS OF AMPHIBIOUS FORCES. 
(3-2) Cr. 3. Alt. W, offered 1973. 
'the various arms composing amphibious forces, 
and the planning and execution of an amphib-
ious operation. 
413M.NAVAL SCIENCE LABORATORY. 
(0-2) Cr. R; Alt. S, offered 1973. 
Open only to NROTC Marine-option students 
NUCLEAR ENGINEERING 
Glenn Murphy, Ph.D., Head of Department 
Professors: Richard A. Danofsky, Ph.D.; Donald M. Roberts, Ph.D. 
Associate Professors: Paul W. Barcus, Ph.D.; Benjamin M. Ma, Ph.D.; Alfred F. Rohach, Ph.D. 
Assistant Professors: Achilles G. Adamantiades, Ph.D.; Howard Bell, Ph.D.; Vishvanath D. 
Chitnis, Ph.D.; Raymond T. Greer, Ph.D.; Hichard A. Hendrickson, Ph.D.; William D. Leech, 
Ph.D.; Michael R. Ringham, Ph.D. 
Instructor: Virginia P. Denisen, B.S. 
Undergraduate Study 
Nuclear engineering is a graduate program, hence the Bachelor of Science degree is not 
offered in this field. However, an integrated 5-year program leading to a bachelor's degree 
with a major in engineering science and a master's degree with a major in nuclear engineering 
is available. Qualified students from other curricula may be admitted for graduate majors in 
nuclear engineering. 
A survey course, Nuc.E. 474, is available at the undergraduate level. 
Graduate Study 
The department offers work for the degrees Master of Science, Master of Engineering, and 
Doctor of Philosophy with major in nuclear engineering. Minor work in nuclear engineering and 
in engineering similitude is offered to students taking major work in other departments. 
Prerequisite to major work is the completion of a curriculum substantially equivalent to 
that required of undergraduate students in engineering at this institution. It is recommended 
that students contemplating graduate studies in nuclear engineering include courses in modern 
physics, heat tranefer, chemistry beyond freshman chemistry, and mathematics beyond dif-
ferential equations as part of their undergraduate preparation. 
A foreign language is not required for the degrees Master of Science or Master of Engi-
neering. For the degree Doctor of Philosophy a reading knowledge of one foreign language 
is required. This requirement may be met by ( 1) attaining a minimum grade of B in 15 credits 
of foreign language at the collegiate level, or ( 2) demonstrating in a departmental examination 
a reading knowledge of a foreign language in the student's field of specialization. 
COURSE PRIMARILY FOR UNDERGRADUATE STUDENTS 
47 4. INTRODUCTION TO NUCLEAR 
ENGINEERING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: M.E. 344, Math. 321 or permis-
sion of Instructor. 
Basis and problems of nuclear power develop-
ment; considerations in nuclear reactor design; 
radiation hazards and shielding; use of radio-
isotopes in industry. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. ELEMENTS OF NUCLEAR ENGINEERING. 
(3-0) Cr. 3. F. 
Prerequisite: M.E. 321 or 344. 
Technical problems of nuclear power utlUzation 
and control. Shielding. Isotope utilization. 
502. NUCLEAR REACTOR MATERIALS. 
(3-0) Cr. 3. W. 
Prerequisite: 501 and permission of Instructor. 
Mechanical and nuclear properties of solid, fluid, 
and gaseous reactor materials. Radiation ef· 
feels. 
503. NUCLEAR REACTOR MATERIALS. 
(3-0) Cr. 3. S. 
Prerequisite: 502. 
Mechanical and nuclear properties of solid and 
fluid reactor materials. Thermal and structural 
problems in reactors. 
504. NUCLEAR REACTOR DESIGN. 
(1-6) Cr. 3. S: or (3-15) Cr. 8. 12 wk. SS. 
Prerequisite: Credit or classification In 537. 
Engineering aspects of reactor design and use 
of nuclear power. 
506. ADVANCED PROPERTIES OF 
ENGINEERING MATERIALS. 
(3-0) Cr. 3. F. 
Prerequisite: E.Scl. 351. 
Influence of structure and environment on the 
mechanical properties of engineering materials. 
Types of Imperfections and their effects. Control 
of properties. 
507. RADIATION SAFETY. 
(3-0) Cr. 3. W. 
Prerequisite: Permission or Instructor. 
Sources and nature of radiation, measurement 
techniques, somatic and genetic effects, AE\ 
regulations, and safety procedures. 
510. NUCLEAR RADIATION MEASUREMENTS. 
(1-4) Cr. 3. W. 
Principles of nuclear radiation detection and 
measurement. Ionization chambers, proportional 
counters, geiger tubes. Counting circuits. Appli-
cations to engineering problems. 
511. NUCLEAR FUELS AND WASTES. 
(3-0) Cr. 3. S. 
Prerequisite: Permission or Instructor. 
Preparation of reactor fuels and handling or 
radioactive wastes. 
512. REPROCESSING NUCLEAR FUELS. 
(3-0) Cr. 3. SS. 
Prerequisite: 511. 
Principles of nuclear reprocessing methods. 
517, 518,519. ANALYTICAL METHODS IN 
NUCLEAR ENGINEERING. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 517: Math. 322; 518: 517;519:518. 
517: Method of attack on engineering problems. 
Appropriate physical laws and application of 
mathematics. Series expansions, averages, ele-
mentary vector and matrix methods. 518: Prob-
lem formulation In differential form. Solutions. 
Vector and matrix methods. Finite difference 
methods. Calculus of variations. 519: Problem 
formulation in Integral form. Integral equations, 
variational methods, and Introduction to optimi-
zation. 
524. NUCLEAR POWER ECONOMICS. 
(3-0) Cr. 3. S. 
Prerequlslte: 501. 
Economics of direct-cycle and Indirect-cycle nu-
clear reactor systems, fuel cells, direct conver-
sion. Comparisons with wind, tidal, solar, geo-
thermal, hydrothermal, and fossil fuels. Direct 
secondary effects. 
534. REACTOR STRESS ANALYSIS. 
(3-0) Cr. 3. 
Prerequisite: E.M. 324, Math. 321. 
Analysis of stresses ln reactor clements and 
structures. Thermal stresses in fuel elements 
and reactor vessels. Design of containment struc-
tures. 
535. NUCLEAR PHYSICS FOR ENGINEERS. 
(4-0) Cr. 4. F. 
Prerequisite: Math. 321, Phys. 223. 
Atomic and nuclear structure, Introduction to 
quantum theory, fundamental particles; Isotopes; 
alpha, beta and gamma radiation. 
536, 537. ELEMENTARY REACTOR THEORY. 
(3-0) Cr. 3 each. W.S. 
Prerequisite: 535 or Phys. 483 or 593; Math. 
322. 
Diffusion of neutrons, homogeneous and hetero· 
geneous reactors, reactor control, perturbation 
theory, and transport theory. 
540. ANALYSIS OF DYNAMIC SYSTEMS. 
(3-2) Cr. 4. F. 
Prerequisite: E.M. 345, Math. 321. 
Dynamic performance of engineering systems 
with emphasis on aperiodic conditions. Transient 
response of open-loop and closed-loop systems. 
Dynamic performance of mechanical, fluid, and 
eiectrlcal components. Use of analog computer 
to obtain dynamic response. 
541,542,543. REACTOR LABORATORY. 
(1-6) Cr. 3 each. F.W.S. 
Prerequisite: 510. 
Laboratory problems involving the nuclear ru· 
actor. 
554. RADIOISOTOPES IN ENGINEERING. 
(2-4) Cr. 4. F. 
Prerequisite: Permlsalon or Instructor. 
Principles of industrial utilization of radioiso-
topes and applications ln engineering. 
561,562. NUCLEAR REACTOR DYNAMICS. 
(3-2) Cr. 4 each. W.S. 
Prerequisite: 537, 540. 
Principles of reactor control and operation. Reac· 
tor kinetics with time varying inputs, the reac· 
tor as a control element, reactor performance 
ln a power plant system, stochastic methods 
for measurements of reactor parameters. 
566. NUCLEAR SAFETY. 
(3-0) Cr. 3. S. 
Prerequisite: 561. 
AEC regulations, safety analyses, assessments 
or magnitudes and consequences of nuclear in-
cidents. Reactor siting, safeguards, containment. 
571, 572. THERMONUCLEAR THEORY. 
(3~) Cr. 3 each. W.S. 
Prerequisite: 536. 
Principles or thermonuclear reactions and their 
control. Plasma stablllty. Applications. 
581, 582,583. REACTOR ANALYSIS. 
581: (3-0); 582: (2-2); 583: (2-2) Cr. 3 each. Yr. 
Prerequisite: 537, Math. 408. 
Application of numerical-analysis techniques to 
thermal and fast reactors. 
590. SPECIAL TOPICS. (2 to 5-0) Cr. 2 to 5. 
591, 592. OCEAN ENGINEERING SIMULATION. 
~0) Cr. 3 each. W .S. 
requisite: E.Scl. 481 or 484. 
Development of mathematical and laboratory 
models and analogs for the solution or nuclear 
engineering problems associated with the ocean 
environment. Coastal and harbor appllcatlona. 
Deep-sea applications. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
602. 
606. 
611, 
620. 
624. 
RADIATION SHIELDING. 
(3-0) Cr. 3. 
Prerequisite: 504, 51 0, 536. 
Design of shielding systems for protection against 
gamma rays and neutrons. Appllcations to ~u­
clear reactors, cooling systems, processing equip-
ment and other engineering units. 
NUCLEAR REACTOR FUELS. 
(3-0) Cr. 3. Alt. W. as arr. 
Prerequisite: 506. 
Physical and mechanical properties of metalllc, 
ceramic, liquid, and dispersion-type fuel ele-
ments. Effect of Irradiation upon fissile materials. 
Fabrication, Inspection, and testing of nuclear 
fuels. Optimization of burnup and dimensional 
stablllty. 
612, 613. ADVANCED REACTOR THEORY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 537. 
Advanced theory of nuclear reactors. 
SEMINAR. 
(2-0) Cr. 2. F. 
Prerequisite: Permission of Instructor. 
Current literature In nuclear engineering. 
ADVANCED NUCLEAR ENGINEERING. 
(2-2) Cr. 3 F. 
Prerequisite: 504 or permission of Instructor. 
Exploitation of new concepts In nuclear engi-
neering. Reactor systems, thermonuclear devel-
opments, fission, fusion, and mass-energy trans-
ducers. 
651, 652, 653. INTERACTION OF 
MATERIALS AND RADIATION. 
(3-2) Cr. 4 each. Alt. Yr. as arr. 
Prerequisite: 502, 536. 
Interaction between alpha, beta, gamma and 
neutron radiation and materials; absorption and 
scattering processes, influence on properties, 
shielding. 
654. SELECTED TOPICS IN RADIOISOTOPE 
PRODUCTION AND APPLICATIONS. 
(3-0) Cr. 3 each. Alt. Yr. as arr. 
Prerequisite: 554. 
A series of one-term courses covering in depth 
such topics as radioisotope production, neutron 
activation analysis, neutron radiography, radio-
isotope power generating systems and tracer 
appllcations current in engineering research and 
development. 
684, 685,686,687. SIMILITUDE IN 
ENGINEERING. 
(2-2) Cr. 3 each. 684: F; 685: W; 686: S; 687: F. 
Prerequisite: Permission of Instructor. 
Principles of dimensional analysis and their ap-
plication to design of models. Design, testing, 
and interpretation of models. True and distorted 
models, linear and nonlinear models, analogies. 
Applications. 
699. RESEARCH. 
OFFICER EDUCATION PROGRAMS 
Iowa State University offers programs for the preparation of officers for the Army, Navy, 
and Air Force. 
The purpose of these programs is to provide reserve and short-term active duty officers, 
and longer-term regular career officers. All three services require a period of active duty long 
enough to encourage officers to make a career of military service. Consequently, Iowa State 
University views these Officer Education Programs as ones which may prepare students for 
a military career. 
Financial assistance grants (scholarships) for up to four years are available to participants 
In the Army, Navy, and Air Force four-year ROTC programs. Selection criteria are based on 
an individual's leadership potential as well as his academic record. Applications for four-year 
financial assistance grants should be submitted by high school seniors in accordance with the 
schedules of the individual services. Applications for three-, two-, and one-year fmancial as-
sistance grants are accepted during the individual's first, second, and third year of ROTC 
respectively. For those who are chosen, all expenses for tuition (including .out-of-state), books, 
laboratory fees, and monthly subsistence allowances are paid by the United States government 
for the term of the financial assistance grant. 
ROTC is recognized as a subject matter area of specialization. Three categories of credit 
allocation are recognized. 
I. A student can major in Navy ROTC in the College of Sciences and Humanities, ap-
plying 30 credits toward the major. 
II. In colleges where minors are part of the curriculum, 18 credits of advanced ROTC 
may be applied toward the minor. Ten credits of basic ROTC may be applied toward 
the elective requirement. 
III. If a student does not select ROTC as a major or minor, ROTC credits may, at the 
discretion of the college and the department, be applied toward the elective require-
ment. 
For specific courses and programs see also Air Force Aerospace Studies, Military Science, 
and Naval Science. 
Philosophy 449 
OUTDOOR RECREATION RESOURCES 
Henry Webster, Ph.D., Professor in Charge 
For undergraduate curriculum in outdoor recreation resources leading to the degree Bache-
lor of Science, see College of Agriculture, Curricula. 
This curriculum is for those who wish to manage natural resources for outdoor recreation. 
The resources might include land under private ownership developed for recreation, or publicly 
owned parks, forests, rivers, lakes, or coastal areas. The curriculum ls focused particularly on 
preparation for recreation and park management, and recreation-systems planning, with other 
opportunities for concentration on allied and supporting disciplines such as communications, 
interpretation, biology, forestry, fish and wildlife biology, social sciences, and related 
fields. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101. INTRODUCTION TO OUTDOOR 
RECREATION RESOURCE MANAGEMENT. 
(3-3) Cr. 4. W. 
Evaluation or trends in demand for outdoor 
recreation services; implication (or current and 
future management or public and private forest 
and related lands and water resources; prob-
lems, pollcy issues. 
110. ORIENTATION. 
(1-0) Cr. R; F. 
Discussion or current topics related to the de-
velopment or resources (or outdoor recreation. 
360. PARK AND RECREATION MANAGEMENT. 
(For. 360) (3-0) Cr. 3. S. 
1'he principles or managing resources and people 
in outdoor recreational use; the protection and 
interpretation or natural resources including land 
and water; development of policies and programs 
Involving both mass and dispersed forms of 
recreation. 
451. MANAGEMENT OF OUTDOOR RECREATION 
RESOURCES: ECONOMICS AND 
MARKETING. 
(2-3) Cr. 3. S. 
Prerequisite: For. 300, Econ. 242. 
Economic factors and analytical methods In-
fluencing decisions by outdoor-recreation-re-
source agencies and firms, Influence or popula-
tion, Income, and related economic and social 
factors. 
452. MANAGEMENT OF OUTDOOR RECREATION 
RESOURCES: QUANTITATIVE ANALYSIS. 
(3-3) Cr. 4. F. 
Prerequisite: 451, Econ. 242, Com.S. 201. 
Methods for rigorously Identifying and specifying 
problems Involved ln management, protection, 
and use or outdoor recreation resources. Applica-
tion or mathematical and statistical models ln 
solving these managerial problems. Design and 
collection or information (or use in these models. 
453. MANAGEMENT OF OUTDOOR RECREATION 
RESOURCES: POLICY AND 
ADMINISTRATION. 
(3-0) Cr. 3. W. 
Prerequisite: 452, Pol.S. 215, senior classifica-
tion. 
Analysts of the political, institutional, and ad-
ministrative !rocesses Involved in formulation 
or public an private policy concerning major 
outdoor-recreation-resource Issues. 
454. MANAGEMENT OF OUTDOOR RECREATION 
RESOURCES: INTEGRATED CASE STUDIES. 
(1-4) Cr. 3. S. 
Prerequisite: 453. 
Organization and administration of major outdoor 
recreation resources. Emphasis on case studies 
to illustrate methods for synthesizing the eco-
nomic, mathematical, biological, political, and 
administrative principles discussed in the pre-
ceding courses. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 6 each time elected. 
Prerequisite: Junior classification, permleelon of 
Instructor. 
PHILOSOPHY 
Emerson W. Shideler, Ph.D., Chairman of Department 
Professor: Richard J. Van Iten, Ph.D. 
Associate Professor: Paul W. Hollenbach, Ph. D. 
Assistant Professors: David F. Haight, Ph.D.; Karl A. Kottman, Ph.D.; Ted J. Solomon, Ph.D. 
Instructors: John P. Casey, M.A.; Tyrone T. L. Lal, C. Phil. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major ln philosophy, leading 
to the degree Bachelor of Arts, see Sciences and Humanities, Curriculum. 
Philosophy is the study of the dominant ideas, values, and ways of thinking that control 
450 Courses and Programs 
the specialized search for knowledge, and which underlie cultural, social, and political processes. 
The first contribution of philosophical study is to broaden the student's educational experience 
and to facilitate more effective participation in decision making. Introductory courses in philos-
ophy and religion survey dominant ideas as they apply to all fields of knowledge. Advanced 
courses examine in depth more specific topics in the philosophical and religious traditions of 
both Western and Oriental cultures. 
An undergraduate major in philosophy should have a broad background in the sciences 
and humanities. The major program includes a thorough acquaintance with the history of 
philosophy and further concentration in historical and systematic issues, or logic and philos-
ophy of science, or religion. 
An undergraduate major in philosophy can prepare the student for graduate study in 
philosophy or theology, and also for further study of law, history, political science, political 
and social theory, and literature. 
Graduate Study 
The department offers courses for graduate minor credit in philosophy as supporting work 
to other fields. 
Courses open to graduate students for minor credit only: 321, 322, 341, 342~, 344, 
351, 352, 353", 357, 365, 370, 430, 431, 455, 458, 460, 461, 462, 470, 480, 481, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
200. INTRODUCTION TO STUDY OF 
RELIGION. An account of the rise of critical thought in 
{3-0) Cr. 3. F.W.S. early Greek and Christian schools of philosophy. 
Tnderstandlng of what religion Is, how religion Readings from Plato, Aristotle, the Stoics and 
functions In the life of Individuals and societies, Epicureans, Augustine, and Aquinas. 
and how religions differ, what the variety of 342. MODERN PHILOSOPHY. 
religious forms Is. Study of religious beliefs, ~4-0) Cr. 4. W. 
literatures, Institutions, and practices. rerequlslte: 260. 
231. INTRODUCTORY ETHICS. The historical development of philosophical 
w-0) Cr. 3. F.W.S. thought from the Renaissance through the eigh-
istorlcal and critical Introduction to principal teenth century. Readings from Bacon, Hobbes, 
ethical systems. Concepts of the nature of food, Descartes, Spinoza, Lcibniz, Locke, Berkeley, 
right, and duty. Standards of public and pr vale Hume, and Kant. 
action. 343. NINETEENTH CENTURY PHILOSOPHY. 
260. INTRODUCTION TO PHILOSOPHY. (4-0) Cr. 4. S. 
b3-0) Cr. 3. F.W.S. Prerequisite: 342. 
eneral Introduction to philosophy both for those Philosophical developments In the nineteenth 
desiring a single terminal course and for those century. 
lntendlnf to proceed further. Systematic examl- 344. TWENTIETH CENTURY PHILOSOPHY. 
nation o some main problems In metaphysics, ~4-0) Cr. 4. F. theory of knowledge and ethics. Emphasis upon rerequlslte: 342. 
our shllosophlcal tradition and upon critical stan- Philosophical developments in the twentieth cen-dar s of judgment. tury: realism, pragmatism, positivism, existent-
270. INTRODUCTORY LOGIC. lallsm, analytic philosophy. 
~3-0) Cr. 3. F.W.S.SS. 351. RELIGIONS OF WESTERN ASIA. 
orms of lof:lcal Inference; truth, validity, defi-
nltlon, proo ; logic as an aid to clear thinking; ~3-0) Cr. 3. F. 
the relation of logic to language; the logical rerequlslte: 200 or 260. 
structure of reasoning In science. Introduction to the ancient relif{,ions of ~leso-potamla and the Mediterranean asin as back-
321. THE OLD TESTAMENT. ground for understanding the historical develop-
~)Cr. 3. F.W. ment of .Judaism, Zoroastrianism, and Islam. 
erequlslte: 200. 352. RELIGIONS OF SOUTHERN AND Major books In the Old Testament within the 
framework of their historical background with SOUTHEASTERN ASIA. 
particular attention to the development of the ~-0) Cr. 3. W. 
great religious and ethical Ideas. erequlslte: 200 or 260. 
322. THE NEW TESTAMENT. 
Introduction to the basic religious patterns and 
teachl~s of Indian religions: Hinduism, Ther-
~)Cr. 3. W.S. avada uddhism, Jainlsm, Sikhism. 
requisite: 200. 
The development of Christian thou~t and or- 353. RELIGIONS OF EAST ASIA. 
ganlzatlon to the close of the New estament ~3-0) Cr. 3. S. 
period. rerequlslte: 200 or 260. 
341. ANCIENT AND MEDIEVAL PHILOSOPHY. Introduction to the religions of China, Korea, 
~-0) Cr. 4. F. and Japan: Confucianism, Taoism, Shinto, and 
erequlalte: 260. the schools of Mahayana Buddhism such as Amida and Zen. 
f 
357. PHILOSOPHY OF RELIGION. 
(4-0) Cr. 4. F.S. 
Prerequisite: 260. 
Application of principles of philosophical method 
to basic issues of religious belief, emphasizing 
problems in religious knowledge, theistic claims, 
relation of religion and science, skeptical at-
tacks upon religion. Illustrative material drawn 
from both Christianity and non-Christian world 
religions. 
365. INTRODUCTION TO EXISTENTIALISM. 
(4-0) Cr. 4. F.W. 
Prerequisite: 260. 
Systematic examination of the views of such 
men as Kierkegaard, Marcel, Heidegger, and 
Sartre. 
370. SYMBOLIC LOGIC. 
(3-0) Cr. 3. F.W.S. 
Introduction to propositional and predicate cal-
culi as well as intuitive set theory. Some appli-
cations to philosophy and the foundations of 
mathematics. 
430. AESTHETICS. 
( 4-0) Cr. 4. S. 
Prerequisite: 260. 
An examination of some philosophical problems 
that arise in interpreting and evaluating the 
arts with particular attention to some repre-
sentative theories of the nature of art, artistic 
creation, aesthetic experience, standards of 
taste, and criticism. 
431. CONTEMPORARY ETHICAL THEORY. 
(4-0) Cr. 4. W. 
Prerequisite: 231. 
Theoretical and normative issues in contem-
porary ethical thinking. 
455. CHRISTIAN THOUGHT. 
(3-0) Cr. 3. W. 
Prerequisite: 200 or 260. 
Historical development of Christian philosophy 
and theology; significant issues in the formula-
tion of the creeds the continental and English 
reformations, the Counter Reformation, the mod-
ern secularist attacks upon religion. Distinctive 
features of Roman Catholicism, Eastern Ortho-
doxy, Protestantism. Emphasis upon the inter-
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action between Christian thought and secular, 
cultural and philosophic movements to show 
significance and influence of Christianity in the· 
formation of Western culture and philosophy. 
458. CONTEMPORARY CHRISTIAN THEOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 200 or 260. 
Selected theologians, and theological issues in 
contemporary Christianity, both Protestant and 
Roman Catholic. 
460. CONTINENTAL RATIONALISM. 
(4-0)Cr. 4. Alt. F, offered 1971. 
Prerequisite: 342. 
Critical exposition of seventeenth century ra-
tionalism ns developed by Descartes, Splnoza, 
and Leibniz. 
461. THE EMPIRICIST TRADITION. 
(4-0) Cr. 4. Alt. F, offered 1972. 
Prerequisite: 342. 
Critical exposition of British empiricism as de-
veloped by Locke, Berkeley, and Hume. 
462. SEMINAR IN EPISTEMOLOGY AND 
METAPHYSICS. 
(4-0) Cr. 4. May be repeated for credit with 
permission of Instructor. W. 
Prerequisite: 344. 
Issues in epistemology and metaphysics. Topics 
vary each time offered. 
470. PHILOSOPHICAL ISSUES IN LOGIC. 
(4-0) Cr. 4. F. 
Prerequisite: 370. 
Philosophical problems in logical theory and 
foundations of mathematics. 
480,481. PHILOSOPHY OF SCIENCE. 
(4-0) Cr. 4 each. 480: F; 481: W. 
Prerequisite: 480: 260 or 270; 481: 480. 
Problems in philosophy of science. analysis of 
explanation, confirmation, meaning of scientific 
principles, metaphysical Implications ofscientific 
theories, justification or induction. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 5 each time taken. 
Prerequisite: Six credits In phllosofh.Y and per-
mission of Instructor. Approval o department 
head must be obtained prior to registration. 
Guided reading and research on special topics 
selected to meet needs of advanced students. 
H. Honors. 
PHYSICAL EDUCATION FOR MEN 
James P. Reid, Ed. D., Head of Department 
Professors: Louis E. Menze, B.S.; Harold J. Nichols, Ph.D.; Harry J. Schmidt, M.A.; LeRoy 
C. Timm, M.A. 
Associate Professors: Russell Dickinson, M.A.; Ray 0. Donels, M.A.; M. Virginia Frye, Ph.D.; 
Edward R. Gagnier, M.A.; Jack M. McGuire, B.S.; W. Burton Moore, M.S.; Lynn J. Reading, 
M.S.; Leo R. Schneider, M.S.; George C. Stapleton, B.S.; Clayton Sutherland, B.A. 
Assistant Professors: Glendon R Anderson, B.S.; Jerome Harland, M.S.; Raymond Bickerstaff, 
M.Ed.; Wallace W. Hutchison, M.S.; John T. Majors, B.S.; Christopher· D. Murray, M.S.; Arch 
Steel, M.A. 
Instructors: Dale L. Anderson, B.A.; Leslie A. Anderson, B.S.; Joseph W. Avezzano, B.S.; King 
M. Block, B.S.; James G. Dyar, B.S.; Arnold P. Gaarde, M.Ed; Ray Greene, M.A.; George 
J. Haffner, M.A.; Donald G. Kelley, M.A.; Keith Kephart, B.A.; Joseph A. Madden, M.S.; Alan 
Murdoch, M.S.; Charles F. Randall, M.A.; Clair E. Rierson, M.Ed.; Jackie W. Sherrill, B.A.; 
Gordon C. Smith, B.S.; Ronald Stocking, M.S.; Jerome H. Symons, M.Ed. 
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Undergraduate Study 
Two curricula, one leading to the degree Bachelor of Science, the other to the degree 
Bachelor of Arts or Bachelor of Science, are available to the student. The curriculum in Sci-
ences and Humanities with a major in physical education for men, leading to the degree Bach-
elor of Science, is described in the section College of Sciences and Humanities under the head-
ing Curriculum in Sciences and Humanities. The second curriculum, leading to the degree 
Bachelor of Arts or Bachelor of Science, is outlined in the same section under the heading 
Curriculum in Physical Education for Men. Both curricula provide a general background in 
physical education and prepare the student to teach physical education and to coach inter-
scholastic athletics in the secondary schools. An option in the Curriculum in Physical Edu-
cation for Men leads to the Bachelor of Arts degree and prepares the student to direct recrea-
tional programs for schools, institutions, camps, industries and communities. For teaching 
and coaching, see Index, College of Education. 
The department also provides basic instruction for undergraduates and administers a 
competitive program in intramural sports. 
The basic instruction program promotes the health, organic vigor, and good physical-
exercise habits of the student. In the program, each student develops a reasonable degree 
of sklll In a variety of leisure-time activities for immediate and later recreational appreciation 
and enjoyment. 
The intramural program provides the opportunity for the student to participate in many 
competitive sports: archery, baseball, basketball, chess, fencing, golf, handball, hockey, horse-
shoe pitching, indoor and outdoor track, softball, swimming, table tennis, tennis, touch football, 
volleyball, and wrestling. 
Courses at the 100 level must be used by men to satisfy the physical education require-
ment of the University. 
PEM 101 is prerequisite to all other 100-level courses. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Basic Instruction Program Courses 
Credits used to satisfy the physical education requirement of the University must be 
earned In the following courses: 
101. FOUNDATIONS OF PHYSICAL EDUCATION. 
110. 
111. 
112. 
117. 
118. 
126. 
(0-2) Cr. 1. F.W.S. 
Classification and orientation in physical edu- 133 
cation activities. · 
PRESCRIBED INDIVIDUAL ACTIVITIES. 
(0-2) Cr. 1. F.W.S. 
Prerequisite: Prescription of Student Health Ser-
vices. 
Activities are assigned in accordance with the 
student's need in one of the followlng categories: 
A. A sport adapted to the student's physical 
capacity and Interest. 
B. A program of exercise for physical rehablllta-
tlon following lllness or accident. 
('. A program of exercise designed toward the 
correction of a physical defect. 
BEGINNING SWIMMING I. 
(0-2) Cr. 1. W.S.SS. 
BEGINNING SWIMMING II. 
(0-2) Cr. 1. F.W.S.SS. 
FOLKDANCE. 
(P.E.W. 117) See Physical Education for Women. 
SQUARE DANCE. 
(P.E.W. 118) See Physical Education for Women. 
VOLLEYBALL I. 
(0-2) Cr. 1. F.W.S. 
135. 
141. 
142. 
144. 
147. 
149. 
151. 
153. 
155. 
157. 
FENCING I. 
(0-2) Cr. 1. F.W.S. 
WRESTLING I. 
(0-2) Cr. 1. F.W. 
ARCHERY. 
(0-2) Cr. 1. F.W.S.SS. 
BADMINTON. 
(0-2) Cr. l. F. W .S. 
BAITCASTING. 
(0-2) Cr. l. F.S. 
BOWLING. 
(0-2) Cr. 1. F.W.S. 
GOLF I. 
(0-2) Cr. 1. F.S.SS. 
GYMNASTICS I. 
(0-2) Cr. l. F.W.S. 
HANDBALL. 
(0-2) Cr. 1. F.W.S. 
TENNIS I. 
(0-2) Cr. l. F.S.SS. 
PADDLEBALL AND SQUASH. 
(0-2) Cr. l. F.W. 
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Elected credits beyond the University requirement may be selected from the courses 
listed previously or from the following courses: 
113. WATER POLO AND RELATED SPORTS. 
(0-2) Cr. 1. W.S. 
114. LIFE SAVING. 
(0-2) Cr. 1. W.S.SS. 
115. WATER SAFETY. 
(0-2) Cr. 1. F.W.S.SS. 
Leads to certification as a Red Cross water 
safety instructor. 
120. BEGINNING MODERN DANCE. 
(P.E.W. 120) See Physical Education for Women. 
122. BASKETBALL. 
(0-2) Cr. 1. W. 
126. VOLLEYBALL II. 
(0-2) Cr. 1. W.S. 
Prerequisite: 125. 
134. FENCING II. 
(0-2) Cr. 1. W.S. 
Prerequisite: 133. 
136. WRESTLING II. 
(0-2) Cr. 1. F.W. 
145. BAITCASTING CRAFTS. 
(0-2) Cr. 1. F.W. 
Prerequisite: 144. 
150. GOLF II. 
(0-2) Cr. 1. F.S.SS. 
Professional Program Courses 
152. GYMNASTICS II. 
(0-2) Cr. 1. F.W.S. 
156. TENNIS II. 
(0·2) Cr. 1. F.S.SS. 
158. WEIGHT TRAINING. 
(0-2) Cr. 1. F.W.S. 
162. SPORTS OFFICIATING. 
(0·2} Cr. 1. 
A. Football. F. 
B. Basketball. W. 
( ·. Softball. S.SS. 
190. SPORTS PARTICIPATION. 
Cr. 1 each. 
Transfer to freshman and varsity sport squads 
upon permission of coach. 
B. Baseball. F.S. 
C. Basketball. F. W. 
D. Football. F.S. 
E. c;olf. F.S. 
F. Gymnastics. F.W. 
G. Swimming. F.W. 
H. Tennis. F.S. 
I. Track. F.W.S. (Maximum of two per year). 
J. Wrestling. F.W. 
290. SPECIAL PROBLEMS. 
Cr. arr. F.W.S. 
Courses primarily for physical education option: 
200. INTRODUCTION TO PHYSICAL 
EDUCATION. 
(3-0) Cr. 3. F.S. 
Basic philosophy and objectives of physical edu· 
cation; essential interests, ablllties, personal 
characteristics, and professional qualifications; 
planning for careers as qualified teachers. 
205. SUPERVISED TEACHING IN PHYSICAL 
EDUCATION. 
(1-2) Cr. 1. F.W.S. 
Prerequisite: 200, sophomore classification. 
Pre-student-teaching experience. Offered on a 
satisfactory-fall basis only. 
230,231, 232. SPORTS OFFICIATING. 
(1-2) Cr. 2 each. 230: F; 231: W; 232: S.SS. 
Philosophy and principles; qualifications of an 
official, techniques of officiating in athletic con-
tests. Practical experience in the intramural pro-
gram. 
230. Football, 231. Basketball, 232. Baseball. 
305. SUPERVISED TEACHING IN PHYSICAL 
EDUCATION. 
(1-2) Cr. 2. F.W.S.SS. 
Prerequisite: 205, Junior classification, admit-
tance to teacher education program. 
Pre-student-teaching experience. 
330. HISTORY AND PRINCIPLES OF PHYSICAL 
EDUCATION. 
(5-0) Cr. 5. F.W.SS. 
Prerequisite: 205, Educ. 204, junior classifica-
tion. 
Evolution of modern physical education. Influ-
ence of prevailing philosophies on current prin-
ciples and practices. 
340. ORGANIZATION AND ADMINISTRATION OF 
INTRAMURAL ATHLETICS. 
(3-0) Cr. 3. W.SS. 
Prerequlaite: 330. 
Conduct and direction with special emphasis on 
the secondary level 
405. SUPERVISED TEACHING IN PHYSICAL 
EDUCATION. 
(1-2 and orr.) Cr. 3. F.W.S.SS. 
Prerequisite: 305, 497. 
Pre-student-teaching experience. 
490. SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: 2.3 grade-point average, senior 
classification or permission of department head. 
A. Coaching Sports. 
B. Physical Education. 
C. Recreation. 
D. Honors. 
494. PHYSICAL EDUCATION CURRICULUM: 
DESIGN AND ADMINISTRATION. 
(5-0) Cr. 5. W.S.SS. 
Prerequisite: 497, senior classlllcatlon. 
Physical education curriculum and current ad-
ministrative pollcies, procedures, and practices 
in secondary schools. 
496. TESTS AND MEASUREMENT IN 
PHYSICAL EDUCATION. 
(2-2) Cr. 3. S. 
Prerequisite: Senior classification In physical 
education for men curriculum, Psych. 440. 
Tests and measurement which aid In classifica-
tion, aptitude prediction, and evaluation of per-
formance. 
497. METHODS OF TEACHING PHYSICAL 
EDUCATION. 
(2-3) Cr. 3. W.S. 
Prerequisite: 330, Psych. 333, admittance to 
teacher education program. 
Application or general educational methods to 
physical education. Special methods or teaching 
activities not covered In 314, 315, 316, 317. 
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Courses primarily for recreation option: 
201. AN INTRODUCTION TO RECREATION. 
(3-0) Cr. 3. F.S.SS. 
Hecreatlon In total personal development; re-
quirements of recreation leadership and its vo-
cational opportunities. 
283. LEADERSHIP IN RECREATION. 
(0-3 or 6) Cr. 1 or 2. F.W.S.SS. 
Prerequisite: 20 I, sophomore classlficatlon. 
Observation and practice In community recrea-
tion groups. Offered on a satisfactory-fall basis 
only. 
350. SOCIAL RECREATION. 
(1-4) Cr. 3. W. 
Prerequisite: 201. 
Leadership techniques in teaching low organized 
games; rhythm activities and social mixers 
351. OUTDOOR RECREATION. 
(1-4) Cr. 3. F .88. 
Prerequisite: 201. 
Conservation and use of outdoor facUlties and 
resources; methods of leadership In camping; 
camping skilJs. 
352. RECREATION PROGRAM DEVELOPMENT. 
(2-2) Cr. 3. W. 
Prerequisite: 201, sophomore classification. 
Principles and procedures. 
353. ORGANIZATION AND ADMINISTRATION 
OF RECREATION. 
(3-0) Cr. 3. S. 
Prerequisite: 352, junior classification. 
Techniques of leadership; organizational and 
administrative procedures in recreation pro-
grams. 
383. LEADERSHIP IN RECREATION. 
(0-3 or 6) Cr. 1 or 2. F.W.S.SS. 
Prerequisite: 283, 352, junior classification. 
Observation and practice in community recrea-
tion groups. 
483. LEADERSHIP IN RECREATION. 
(0-3 or 6) Cr. 1 or 2. F.W.S.SS. 
Prerequisite: 383, senior classification. 
Field work in a responsible position of recreation 
leadership In community recreation groups. 
Courses primarily for coaching endorsement option: 
212. GYMNASTICS TECHNIQUES. 
(1-4) Cr. 3. W.S.SS. 
Theory of activities, Including tumbling and ap-
paratus. 
214. FOOTBALL TECHNIQUES. 
(14) Cr. 3. F.S. 
Fundamental skllls and methods. 
215. BASKETBALL TECHNIQUES. 
(1-4) Cr. 3. W. 
Fundamental skills and methods. 
216. TRACK AND FIELD TECHNIQUES. 
( 1-4) Cr. 3. 8.88. 
Fundamental skllls and methods. Rules and of-
ficiating. 
217. BASEBALLTECHNIQUES. 
(1-4) Cr. 3. 8. 
Fundamental skllls and methods. 
218. SWIMMING TECHNIQUES. 
(1-4) Cr. 3. W.S. 
Prerequisite: 112. 
Fundamental skllls, life saving, and methods of 
teaching. 
219. WRESTLING TECHNIQUES. 
(1-4) Cr. 3. W. 
SkUls and methods of teaching. 
314. FOOTBALL COACHING. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 214, junior classlftcatlon. 
Hlstory, rules, theory, methods. 
315. BASKETBALL COACHING. 
(3-0) Cr. 3. F.SS. 
Prerequisite: 215, junior classification. 
History, rules, theory, methods. 
316. TRACK AND FIELD COACHING. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 216, junior classlfica tion. 
History, rules, theory, methods. 
317. BASEBALL COACHING. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 217, junior classification. 
History, rules, theory, methods. 
320. ATHLETIC TRAINING. 
(1-4) Cr. 3. W.S.SS. 
Prerequisite: Zool. 359. 
Principles governing conditioning for various 
sports; diet, sleep, bathing, massage· over-
training; prevention and care of injuries. ' 
492. HUMAN RELATIONSHIP ASPECTS OF 
COACHING. 
(3-0) Cr. 3. F.W.SS. 
Prerequisite: Senior classlftcatlon, qualification 
for practice teaching. 
Factors necessary for effective human relations 
in successful coaching. 
498. ADMINISTRATION OF ATHLETICS. 
(3-0) Cr. 3. F.W.SS. 
Prerequisite: Senior classlfJcatlon, quaUficatlon 
for practice teaching. 
Administrative policies and procedures. Current 
problems and practices in athletic programs in 
secondary schools. 
PHYSICAL EDUCATION FOR WOMEN 
Barbara E. Forker, Ph.D., Head of Department 
Professors: Germaine G. Guiot, Ed. D.; Betty L. Toman, M.S. 
Assistant Professors: Madge H. Bowers, B.S.; Darlene Conover M A 
Betty A. Keenan, M.A.; Patricia Phemister, Ed.S. ' · ·; Luzonne Darr, M.A.; 
lnatructors: Ronald Carter, M.S.; Linda Elliott, M.Ed.· Joan Gearhart M A. D idr G k · h M S • Vema Ke B S Ph lli L k • , . . , e e rys eVIc , 
· ., rn. · .; Y s ep e, B.S.; Marla McBride B.S.· E Dawn McDonald M S · 
Nancy Moses, B.S.; Patricia Noe, M.A.; Donna Thompson M.A.· K~tb~rine Paul M.S. Ch~ry·i 
Wren. M.S. ' ' ' ., 
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Undergraduate Study 
The department of physical education for women offers work for the Bachelor of Science 
degree with a major in physical education. The major in physical education with the dance 
option is also offered. 
A Bachelor of Science degree in physical education may be received through the College 
of Home Economics or the College of Sciences and Humanities. For undergraduate curricula 
in physical education for women, see Home Economics, Curricula. Group requirements for a 
Bachelor of Science degree through the College of Sciences and Humanities are listed under 
College of Sciences and Humanities, Curriculum. 
Curricula in physical education for women prepare students to teach physical education 
and/or dance. Students may work toward kindergarten through twelfth grade certification or 
toward secondary certification in either of the above areas. To be accepted in the teacher edu-
cation program, students must be approved by the departmental committee on selection and 
the College of Education Committee on Academic Standards. For the teacher education pro-
gram, including certification requirements, see College of Education. 
Although the main purpose of the professional programs in physical education and dance 
is to prepare teachers, an undergraduate degree in physical education provides the background 
for work in related areas such as recreation. 
In addition to the professional curricula, the department offers a wide selection of begin-
ning, intermediate, and advanced courses in the areas of aquatics, dance, and sports. Students 
fulfill their physical education requirements by choosing from among any of the activity courses 
listed. These courses may also be taken as electives after the physical education requirement 
has been fulfilled. A medical examination is required and evaluated by the medical staff of the 
Student Health Service. Adapted physical education is provided, according to individual needs, 
for students who cannot participate in a regular program of activities. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Beginning Courses 
Aquatics 
101. SWIMMING I. 
(0-3) Cr. 1. F.W.S.SS. 
Basic course for nonswimmers. Adjustment for 
deep water swimming. 
Dance 
117. FOLK DANCE. 
(P.E.M. 117) (0-2) Cr. 1. F.W.S. 
118. SQUARE DANCE. 
(P.E.M. 118) (0-2) Cr. 1. F.W.S. 
Team Sports 
126. BEGINNING VOLLEYBALL. 
(0-2) Cr. I. F. W .8. 
127. BASKETBALL. 
(0-3) Cr. 1. W. 
Prerequisite: Previous experience In basketball. 
Individual Sports and Activities 
130. BEG INNING TENNIS. 
(0-3) Cr. I. F.S.SS. 
133. BEGINNING BADMINTON. 
(0-3) Cr. I. W. 
135. BEGINNING GYMNASTICS. 
(0-3) Cr. 1. F.W. 
1 02. SWIMMING II. 
(0-3) Cr. 1. F.W.S.SS. 
Prerequisite: I 01 or equivalent skill. 
Beginning swimming course. Emphasis on front 
crawl, elementary back stroke, and side stroke. 
120. BEGINNING MODERN DANCE. 
(P.E.M. 120) (0-3) Cr. I. F.W.S. 
128. SOFI'BALL. 
(0-3) Cr. 1. S. 
Prerequisite: Previous experience In softball. 
136. BEGINNING ARCHERY. 
(0-3) Cr. 1. F.W.S.SSI. 
138. BEGINNING BOWLING. 
(0-2) Cr. 1. F.W.S. 
140. BEGINNING GOLF. 
(0-3) Cr. l. F.S.SS. 
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142. ADAPTED PHYSICAL EDUCATION. 
(0-3) Cr. 1. F.W.S. 
Prerequisite: Physician's recommendation or per-
mission or Instructor. ' 
Activities designed for students restricted from 
participation in the regular physical education 
service program. 
143. POSTURE EDUCATION. 
(0-3) Cr. 1. F.W.S. 
Identification and analysis of postural problems. 
Individual proframs designed to develop im-
proved postura patterns. 
Intermediate and Advanced Courses 
Aquatics 
201. SWIMMING Ill. 
(0-2) Cr. 1. F.W.S.SS. 
Prerequisite: 102 or equivalent skill. 
Perfection of basic strokes. Introduction to breast 
and trudgen strokes. 
202. SWIMMING IV. 
(0-2) Cr. 1. F.W.S.SS. 
Prerequisite: 201 or equivalent skill. 
Perfection of all strokes. Diving sklll necessary 
for springboard diving. 
203. LIFE SAVING. 
(0-3) Cr. 1. F.W.S. 
Prerequisite: Minimum age 16. AblUty to swim 
220 yards or rront crawl, trudgen crawl, or 
trudgen plus side and breast strokes. Ablllty 
to do surface dive, swim underwater, noat, and 
tread water. 
204. WATER SAFETY INSTRUCTOR. 
(0-4) Cr. 1. F.W.S. 
Prerequisite: Minimum age 17. Current Senior 
Ltre Saving Certificate. Advanced swimming cer-
tificate or equivalent sklll. 
Dance 
220. MODERN DANCE COMPOSITION. 
(0-3) Cr. 1. F.W.S. 
Prerequisite: 120 or at least two yean or high 
school modem dance or six yean or ballet. 
Theory and practice of creative skills involved 
ln solo and group composition. 
222. TECHNIQUES OF MODERN DANCE. 
(0-3) Cr. 1. F.W.S. 
Prerequisite: 120 or at least two years or high 
school modern dance or six years or ballet. 
Instruction and practice in intermediate and 
advanced modern dance techniques. 
Individual Sports and Activities 
230. INTERMEDIATE TENNIS. 
(0-3) Cr. 1. F.S. 
Prerequisite: 130. 
231. ADVANCED TENNIS. 
(0-3) Cr. 1. F.S. 
Prerequisite: 230. 
Instruction and practice in the advanced skills 
of tennis. Emphasis on the use of these skllls 
and strategy employed in effective singles and 
doubles play. 
233. INTERMEDIATE BADMINTON. 
(0-3) Cr. 1. W.S. 
Prerequisite: 133. 
235. INTERMEDIATE GYMNASTICS. 
(0-3) Cr. 1. W.S. 
Prerequisite: 135. 
Instruction and practice of more advanced skllls 
In tumbling and apparatus. 
144. FITNESS. 
(0-3) Cr. 1. F.W.S. 
'types of conditioning programs designed to im-
prove physical fitness. Body mechanics. Empha-
sis on individual needs. 
145. TUMBLING. 
(0-3) Cr. 1. W. 
146. BEGINNING FENCING. 
(0-3) Cr. 1. F.W.S. 
148. RIFLERY. 
(0-2) Cr. 1. F.W.S. 
205. SYNCHRONIZED SWIMMING I. 
(0-2) Cr. 1. F.W.S. 
Prerequisite: Advanced Swimmer as determined 
by American Red Cross standards, Iowa State 
University course, and,or prellmlnary testing. 
Basic techniques in synchronized swimming, fig-
ures, stroking, choreography, and accompJlni-
ment. 
206. SYNCHRONIZED SWIMMING II. 
(0-3) Cr. 1. F.W. 
Prerequisite: 205, one year high school syn-
chronized swimming or permission or Instructor. 
Intermediate techniques in synchronized swim-
ming with emphasis on composition. 
207. SPRINGBOARD DIVING. 
(0-3) Cr. 1. W.S. 
Prerequisite: 201 or equivalent. 
Spring diving from the side of the pool. Forward, 
back, reverse, and inward dives from the one-
meter diving board. 
223. ADVANCED MODERN DANCE. 
(0-3) Cr. 1. F .S. 
Prerequisite: 220, 222. 
Instruction and practice of advanced modern 
dance technique, composition and improvisation. 
224. CONCERT MODERN DANCE. 
(0-3) Cr. 1. W. 
Prerequisite: Open to Orchesis members or by 
audition only. 
Choreography, rehearsal, and performance in 
a modern dance concert. 
238. INTERMEDIATE BOWLING. 
(0-2) Cr. 1. F.W.S. 
Prerequisite: 138. 
Instruction and practice in the more advanced 
skills and techniques. Organization and admin-
istration of competition in bowling. 
240. INTERMEDIATE GOLF. 
(0-3) Cr. 1. F.S. 
Prerequisite: 140. 
246. INTERMEDIATE FENCING. 
(0-3) Cr. 1. W.S. 
Prerequisite: 146. 
Instruction and practice in the more advanced 
sk1lls and techniques. 
Upon completion of the physical education require-
ment, any course not already used for credit or any 
intermediate and advanced course may be elected 
from the above activity courses. 
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Elective Courses Open to all Students 
200. PHYSICAL ASPECTS OF MUSCULAR 
ACTIVITY. 
(1-2) Cr. 2. F. W.S. 
f:ffects of exercise on the body. Principles in-
volved in the selection and performance of phys-
ical activities to meet physical needs. I .aboratory. 
Not open to physical education majors. 
366. CAMPING AND OUTDOOR 
EDUCATION. 
(3~) Cr. 3. S. 
Prerequisite: Three credits required physical 
education. 
Introduction to camping, objectives, organized 
camp programs, methods of leadership, and 
knowledge of camp craft skills, culminating in 
cookouts and a weekend campout. 
379. METHODS OF TEACHING AQUATICS. 
(2-1) Cr. 2. S. 
Prerequisite: Current Water Safety Instructor's 
Certificate. 
Theory and techniques involved in the teaching 
of aquatics including instructional, recreational, 
performing, and competitive programs. Open to 
prospective swimming specialists in school, camp, 
or recreational swimming programs. 
380. HISTORY AND PHILOSOPHY OF DANCE. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Professional Program Courses 
160, 161, 162. FUNDAMENTALS OF PHYSICAL 
EDUCATION ACTIVITIES. 
(0-3) Cr. 1 each. F.W.S. 
Skills, strategy, rules of selected activities. Em· 
phasis placed on individual performance. 150: 
Badminton, Tennis. 151: Basketball, Volleyball. 
152: Archery, Golf. 
165. FUNDAMENTALS OF MODERN DANCE. 
(0-3) Cr. 1. F.W.S. 
l nstruction and practice in the fundamental tech-
niques of modern dance. Emphasis on developing 
creative skiJJs and basic concepts involved in 
dance composition. 
190. INTRODUCTION TO PHYSICAL 
EDUCATION. 
(3~) Cr. 3. F.W.S.SSI. 
Nature and scope of physical education as a 
profession. The place of physical education in 
the school with emphasis on need and objectives. 
260, 261, 262. FUNDAMENTALS OF PHYSICAL 
EDUCATION ACTIVITIES. 
(0-3) Cr. 1 each. F W.S. 
Skills, strategy, rules of selected activities. Em-
phasis placed on individual performance. 250: 
Field Sports. 251: Gymnastics. 252: Softball, 
Track, Field. 
269. PHYSICAL EDUCATION FOR THE 
ELEMENTARY SCHOOL CHILD. 
(2~) Cr. 2. F.W. 
Philosophy, objectives, and scope of physical 
education in the elementary school. Open to 
physical education majors only. 
260. CREATIVE RHYTHMIC ACTIVITIES FOR 
ELEMENTARY SCHOOL CHILDREN. 
(1-2) Cr. 2. W. 
Prerequisite: 259. 
Methods of teaching creative rhythmic activities 
in the elementary grades. Emphasis on the ex-
ploration of movement, elements of rhythm, and 
utlllzatlon of the problem-solving approach to 
teaching. Open to physical education majors In 
K-12 certification program. 
Study of the history of dance from early to 
modern times with emphasis on the theories 
and phllosophies of contemporary modern dance, 
dancers, and dance educators. 
382. ADVANCED STUDIES IN DANCE. 
Cr. 1 to 3 ln an)' one quarter with a maximum 
of 9 credits. F.W.S. 
Prerequlslte: Permission of Instructor. 
382C f'equlres advanced proficiency in perform· 
ing ability. 
A. Production. , 
B. Choreography. 
C. Performance. 
D. Related Arts. 
Designed to meet special interests and talents 
of students and include both group and indo· 
pendent study in various aspects of dance as 
a performing art. 
466. PHYSICAL EDUCATION FOR 
EXCEPTIONAL CHILDREN. 
(2-1) Cr. 3. S. 
Prerequisite: Psych. 230. 
Objectives and scope of physical education for 
exceptional children, excluding the glfted. Em-
phasis on adaptation of activities, methods and 
program planning. Opportunity for observation. 
Two aU-day field trips. 
261. GAMES AND ACTIVITIES FOR ELEMENTARY 
SCHOOL CHILDREN. 
(1-2) Cr. 2. S. 
Prerequisite: 260. 
Methods of teaching games, self-testing act.lvlt.ics 
and gymnastics in the elementary school. Open 
to physical education majors in K-12 ccrtlllcatlon 
program. 
270, 271. OFFICIATING. 
(1-3) Cr. 2 each. F.W. 
Prerequisite: 160, 151, 152. 
Techniques and practice in officiating physical 
education activities. 270: VoJleybaJl. 271: Bas-
ketball. 
276. PROGRAM DEVELOPMENT IN PHYSICAL 
EDUCATION. 
(3-0) Cr. 3. F.S. 
Prerequisite: 190. 
Principles of developing, planning, and conduct-
ing programs of secondary school physical edu-
cation. 
370. PRINCIPLES OF MOTOR PERFORMANCE. 
(3-2) Cr. 4. F. 
Prerequisite: 27 5, Zool. 369. 
Analysis of motor performance.' Principles of 
motor learning applied to physical education 
ac~lvltles. 
375. METHODS OF TEACHING TEAM SPORTS. 
(0-5) Cr. 2. F. 
Prerequisite: 151, 250, 262, 275, Educ. 204. 
Methods and techniques of teaching team sports. 
376. METHODS OF TEACHING GYMNASTICS 
AND MODERN DANCE. 
(0-5) Cr. 2. W. 
Prerequisite: 165, 251, 275, Educ. 204. 
Methods and techntques of teaching gymnastics 
and beginning modern dance. 
377. METHODS OF TEACHING INDIVIDUAL 
SPORTS. 
(0-5) Cr. 2. S. 
Prerequlalte: 150, 152, 275, Educ. 204. 
Methods and techniques of teaching Individual 
sports. 
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385. 
386. 
399. 
417. 
418. 
420. 
440. 
TECHNIQUES AND METHODS IN 
SOCIAL, FOLK, AND SQUARE DANCE. 
(J-2) Cr. 2. F.S. 
Prerequisite: J 18, 165. 
Theory and practice of skills involved in exe· 
cutlng and teaching social, folk, and square 
dance. An analytical study of the rhythmic struc-
ture Inherent In these dance activities. 
METHODS OF TEACHING MODERN 
DANCE: TECHNIQUE AND COMPOSITION. 
(2-3) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 165, 376orpermlsslonoflnstructor. 
Creative teaching of dance with emphasis on 
choreographic process. 
PROFESSIONAL RELATIONS. 
C J ..0) Cr. R; W. 
Prerequisite: 375. 
Personal, professional and public relations in 
education. 
SUPERVISED TEACHING IN PHYSICAL 
EDUCATION IN THE SECONDARY SCHOOLS. 
Cr. 4 to 12. F.S. 
Prerequisite: 370, Educ. 305. 
Supervlsf!d teaching In the secondary schools. 
SUPERVISED TEACHING IN PHYSICAL 
EDUCATION IN THE ELEMENTARY 
SCHOOL. 
Cr. 2 to 5. F.S. 
Prerequlalte: 261, 370, Educ. 305. 
Supervised teaching In the elementary schools. 
ORGANIZATION OF PHYSICAL EDUCATION 
PROGRAMS. 
(3..0) Cr. 3. F.W. 
Prerequlalte: 27 5. 
Principles and procedures essential to the or-
ganization or a physical education program. 
HISTORY AND PHILOSOPHY OF 
PHYSICAL EDUCATION. 
(3-0) Cr. 3. S. 
452. 
470. 
480. 
490. 
495. 
Prerequisite: 190. 
Development of physical education from Greek 
to modern times and the relationship of pre-
vailing philosophies to physical education. 
EVALUATION IN PHYSICAL EDUCATION. 
(3-3) Cr. 4. F.S. 
Prerequisite: Senior standing. 
Survey and evaluation of tests and measure-
ment procedures used in the field of physi<.:al 
education 
PHYSICAL EDUCATION IN THE 
ELEMENTARY SCHOOL. 
(2-3) Cr. 3. F.W.S. 
Prerequisite: C.D. 337. 
Philosophy, objectives, and program of physical 
education in the elementary· school. Methods 
of teaching basic movement, rhythmic activi-
ties, games, and self-testing activities. Open to 
elementary education majors. 
SCIENTIFIC BASES OF PHYSICAL 
EDUCATION. 
(3-3) Cr. 4. W. 
PrerequiJJlte: 370, Zool. 155. 
Exercise physiology. Adapted physical educa-
tion. 
SPECIAL PROBLEMS. 
Cr. 1 to 3 In any one quarter. 
Prerequisite: Junior or senior standing. 
Independent study of problems or areas of in-
terest ln physical education and related areas. 
A. Physical Education. 
B. Health. 
C. Recreation. 
D. Dance. 
H. Honors. 
SEMINAR IN PHYSICAL EDUCATION. 
(2-0) Cr. 2. S. 
Prerequisite: Senior standing. 
Physics 459 
PHYSICS 
Daniel J. Zaffarano, Ph.D., Chairman of Department 
Professors: Richard G. Barnes, Ph.D.; George H. Bowen, Ph.D.; Bille C. Carlson, Ph.D.; Percy 
H. Carr, Ph.D.; Gordon C. Danielson, Ph.D.; Lester T. Earls, Ph.D.; Douglas K. Finnemore, 
Ph.D.; Roland H. Good, Jr, Ph.D.; Charles L. Hammer, Ph.D.; Robert 0. Haxby, Ph.D.; E.rllng 
N. Jensen, Ph.D.; William J. Kernan, Jr., Ph.D.; Donald S. Kirkham, Ph.D.; Kenneth L. Kliewer, 
Ph.D.; Kenneth E. Lassila, Ph.D.; Sam Legvold, Ph.D.; Samuel H. Liu, Ph.D.; David W. Lynch, 
Ph.D.; Derek L. Pursey, Ph.D.; Klaus Ruedenberg, Ph.D.; Frank H. Spedding, Ph.D.; Clayton 
A. Swenson, Ph. D. 
Associate Professors: Willet I. Beavers, Ph.D.; John R. Clem, Ph.D.; Barnett C. Cook, Ph.D.; 
Ronald Fuchs, Ph.D.; Richard C. Lamb, Ph.D.; Louis E. Pinney, Ph.D.; Herbert J. Plagge, M.A.; 
Sunil K. Sinha, Ph.D.; John L. Stanford, Ph.D.; Willard L. Talbert, Jr., Ph.D.; Thomas A. Weber, 
Ph.D.; Stanley A. Wllllams, Ph.D. 
Assistant Professors: John E. E. Baglio, Ph.D.; Alfred J. Bureau, Ph.D.; Benjamin S. Cooper, 
Ph.D.; H. Bert Crawley, Ph.D.; Nathan W. Dean, Ph.D.; Allen S. Grossman, Ph.D.; Laurent 
Hodges, Ph.D.; Robert A. Leacock, Ph.D.; Richard C. Morrison, Ph.D.; Francis C. Peterson, 
Ph.D.; J. Ivan Rhode, Ph.D.; Dennis K. Ross, Ph.D.; William C. Schick, Jr., Ph.D.; Lee S. 
Schroeder, Ph.D.; Fred K. Wohn, Ph.D.; Bing-Lin Young, Ph.D. 
Instructors: James E. Dixon, A.B.; Joseph J. Eitter, M.S.; Synnove Morris, Ph.D.; Joseph G. 
Traylor, Ph. D. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in physics, leading 
to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
Physicists seek to understand and apply the fundamental laws describing the physical 
universe. Graduates in physics qualify in many fields: as teachers of physics, as research 
physicists, and as technical personnel and administrators in federal, academic, and industrial 
laboratories. Although many opportunities exist for men and women who terminate their studies 
with the bachelor's degree, students who meet the necessary scholastic standards usually 
continue their studies in a graduate college, where they have ample opportunities to explore 
and contribute to the most recent developments in the subject. 
The standard program in physics usually includes the following courses: 221, 222, 223, 
231, 232, 233, 234, 235, 236, 304, 310, 311, 354, 355, 394, 422, 423, 494, 495, 499. This 
program provides sound preparation for students planning to begin work In research or devel-
opment laboratories, or to continue their studies In graduate school. 
Students planning to enter secondary school teaching will usually complete the following 
courses: 221, 222, 223, 301, 302, 303, 311, 344, 345, 346, 354, 355, 399, 499. 
Outstanding students may find It desirable to follow a program which Includes accelerated 
course work during the junior and senior years. Students In the accelerated program wlll usu-
ally complete the following courses: 221, 222, 223, 231, 232, 233, 234, 235, 236, 304, 310, 
311, 361, 362, 363, 394,411,481,482,483, 489, 494, 495, 496, 499. 
As supporting work, undergraduate majors find the following courses desirable: Math. 
109, 110, 111, 112, 213, 307, 321, 322, 409, 410, 411; Chern. 141, 142, or 147, 148. Work 
equivalent to Math. 109 should be completed in high school If possible so that the entering 
student can begin with Math. 110. 
These lists of courses are not to be regarded as statements of fixed requirements or as 
complete outlines of the work necessary for the major. They are given here for the use of 
students who wish to estimate the amount of basic study which may be needed. Jt~ach student's 
actual degree program is planned individually with the guidance of an adviser assigned from 
the physics staff. 
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Gt-aduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in physics. Within this major the student _may specialize in nuclear physics, solid 
state physics, hlgh energy physics, or astrophysics at the Ph.D. level. Facilities of the depart-
ment and of the Institute for Atomic Research, which are closely associated, permit theoretical 
and experimental investigations in these fields. Minor work is offered to students taking major 
work in other departments. 
Students with bachelor's degrees in physics from other institutions ordinarily will qualify 
for graduate work here provided they have done satisfactory work in courses similar to those 
suggested for undergraduate physics majors at this university. In some cases, additional train-
ing at the intermediate level may be required. 
The Department of Physics requires all graduate students majoring in physics to teach 
as part of their training for an advanced degree. 
Requirements for the degree of Master of Science in physics are as follows: at least 45 
credits of acceptable graduate work must be completed, not less than 33 of which must be 
in physics, and not less than nine from other departments. At least 17 of the credits in physics 
must be in courses at the 500 or 600 level, exclusive of 595 and 699. Students choosing a 
degree with thesis may take up to 12 credits of 699, but no credits of 595 are to be applied 
toward the degree. Students choosing a degree without thesis should take one credit per quar-
ter of 595 (Tutorial Physics), but may not apply research credits in 699 toward the degree. 
There is no foreign language requirement. 
Open to graduate students for minor credit: 304, 310, 311, 344, 345, 346, 354, 355, 394, 
411,421,422,423,447,448,449,490,494,495,496. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
•tot. FOUNDATIONS AND FRONTIERS OF 
PHYSICS. 
(4-0) Cr. 4. F.W.S. 
An essentially nonmathematlcal survey of the 
principal areas of physics, both classical and 
modem, emphasizing the scope, methods, and 
goals of physics, and Its relation to other fields 
of human activity. 
•toe. ELEMENTARY PHYSICS. 
(4-2) Cr. 4. F.W.S.SS. 
PrlmarUy for home economics students. Topics 
ln mechanics, heat, electricity, and light. 
111, 112, 113. GENERAL PHYSICS. 
(2-4) Cr. 4 each. 111: F.W; 112: W.S; 113: F.S. 
Prerequisite: One-and-one-hall units of high 
school algebra, one unit of geometry, and one-
ball unit of trigonometry. 
General background in physical concepts and 
principles for students who do not plan advanced 
study in phy_slcs or engineering. 111: Mechanics, 
heat. 112: Electricity and magnetism, wave mo-
tion. 113: Topics from relativity, quantum theory, 
nuclear and solid state physics. 
151, 162, 163. INTRODUCTION TO ASTRONOMY. 
(2-0) Cr. 2 each. Yr. 
Prerequisite: One-and-one-half units of blgb 
school a!Jzebra, one unit of geometry, and one-
half unit Of trigonometry. 
For students who do not plan advanced study 
In physics or astronomy. 151: Coordinate sys-
tems, planetary motion, astronomical instru-
ments, ecllpses, moon and satellites. 152: The 
solar system. 153: Stars, clusters, galaxies and 
nebulae. 
•Both 101 and 106 cannot be used for graduation 
credit. 
221, 222, 223. INTRODUCTION TO CLASSICAL 
PHYSICS. 
(6-0) Cr. 5 each. F.W.S.SS. 
Prerequisite: 221: Credit or classification in Math. 
110; 222: 221, credit or classlftcation In Math. 
t11; 223: 222. 
For engineering and science majors. 221: Ele-
mentary mechanics, emphasizing basic conser-
vation laws. 222: Thermal physics; static elec-
tric and magnetic fields, simple DC circuits. 
223: Time-dependent electric magnetic fields, 
waves, optics. 
231,232,233. INTRODUCTION TO MODERN 
PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 223, credit or classification ln Math. 
213. 
For physics majors. 231: \\'ave equations, exper-
imental foundations of quantum theory, Bohr 
atom, introduction to wave mechanics. 232: In-
troduction to atomic physics, nuclear physics, 
solid state physics, and low temperature physics. 
233: Relativity and introduction to elementary 
particle physics. 
234, 235, 236. EXPERIMENTAL PHYSICS. 
(0-3) Cr. I each. Yr. 
Prerequisite: 223, credit or classification in Math. 
213 and Com.S. 201. 
234: Physical optics laboratory. 235: Electrical 
measurements laboratory. 236: Elementary mo-
dern physics laboratory. 
301,302,303. MODERN PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 223, credit orclasalDcatlon In Math. 
213. 
PrlmarUy for undergraduate students in engi-
neering. Special theory of relativity, quantum 
effects, basic concepts of quantum mechanics, 
atomic spectra, X-rays, solid state physics and 
nuclear physics. 
304. THERMODYNAMICS. 
(3-0) Cr. 3. W. 
Prerequisite: 223, Math. 213. 
Concepts of temperature, entropy, and other 
characteristic thermodynamic functions; laws of 
thermodynamics and applications to macroscopic 
properties of matter. 
310. UNDERGRADUATE ELECTRONICS 
LABORATORY. 
(0-6) Cr. 3. F. 
Prerequisite: Credit or classification In 394. 
Basic properties of electronic components, am-
plifiers and pulse circuits, feedback. 
311. UNDERGRADUATE LABORATORY. 
(0-6) Cr. 3 each time taken. W.S. 
Prerequisite: 233, Math. 213. 
Experiments in classical and modern physics. 
Emphasis upon planning of experimental pro-
cedures. 
344, 345, 346. INTRODUCTORY ASTROPHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 223. 
344: Astrophysical instruments, techniques, and 
fundamental data. The solar system. 345: Stellar 
structure. Spectral classification. \'ariable stars. 
Binary stars. 346: Interstellar matter. Star 
clusters. Galaxies, nebulae, and cosmology. 
354,355. INTERMEDIATE MECHANICS. 
(3-0) Cr. 3 each. 354: W; 355: S. 
Prerequisite: 223. Math. 213. 
Newtonian mechanics; dynamics of particles, 
systems of particles, and rigid bodies. Lagrange's 
equations. 
361, 362. CLASSICAL MECHANICS. 
(3-0) Cr. 3 each. 361: F; 362: W. 
Prerequisite: 233, Math. 213. 
For pliysics majors In the accelerated program 
only. 361: Newtonian mechanics. 362: Lagrang-
Ian and Hamiltonian mechanics. 
363. INTRODUCTORY QUANTUM MECHANICS. 
(3-0) Cr. 3. S. 
Prerequisite: 362, Math. 322. 
The concepts and elementary applications of 
quantum mechanics. 
371, 372, 373. IDEAS OF PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: One-and-one-half units or high 
school algebra, one unit of geometry, and one-
hall unit of trigonometry. 
A presentation primarily to liberal arts students 
of the basic objectives and methods of physics. 
371: Concepts of classical physics-force, mo-
mentum, energy, electric and magnetic fields, 
wave motion, kinetic theory. 372: The revolu-
tion in physics from 1900 to 1930-relatlvity, 
quantum theory and atomic structure, nuclear 
physics. 373: Current physics-nuclei, fundamen-
tal particles, solid state, low temperature. 
394. ELECTRONIC CIRCUITS. 
(3-0) Cr. 3. F. 
Prerequisite: 223, Math. 213. 
Analysis of electronic circuits used in experi-
mental physics. Steady state and transient anal-
ysis of passive and active networks with intro-
duction to Laplace transform techniques as ap-
plied to circuits. Stablllty of electronic feedback 
systems. 
399. SEMINAR ON SECONDARY SCHOOL 
PHYSICS. (2-0) Cr. 1. F.W.S. 
Prerequisite: Permission of Instructor. 
Review of materials and curricula for secondary 
schoolfhysics presented and discussed by mem-
bers o the class. Required for approval to teach 
physics in secondary schools. 
411. SENIOR RESEARCH LABORATORY. 
(0-6) Cr. 3 each time taken. 
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Prerequisite: Permission of Instructor. 
Projects in experimental or theoretical physics 
directed on a tutorial basis. Projects selected 
from fields of current research Interest In physics. 
Emphasis on preparation of students for Inde-
pendent research. 
421, 422, 423.INTERMEDIATE MODERN PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 223, Math. 322. 
421: Special theory of relativity; four-vectors. 
Experimental foundations of the quantum the-
ory of matter and radiation. (Primarily for stu-
dents who have not taken 231 232, 233.) 422: 
The Schroedinger equation and elementary ap-
plications to the structure of atoms, molecules, 
and solids. 423: Nuclear physlcs,lncludlng radio-
active decay, the basic properties of nuclei, and 
nuclear reactions. Elementary particles and their 
interactions. 
447, 448, 449. MODERN PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 223, Math. 322. 
For students not majoring In physics. 447: Hamil-
tonian formulation of classical mechanics; 
~laxwell's equations; the Schroedinger equation. 
448: Application of the Schroedinger equation 
to the hydrogen atom, the H 2 molecule lon, 
the bellum atom, and electrons In a periodic 
lattice; semiclassical theory of absorption and 
emission of radiation. 449: :"'luclear physics, rela-
tivistic energy, mass, momentum relations; 
nuclear masses and binding energies; alpha 
beta, and gamma radioactivity; Interaction of 
nuclear radiation with matter; nuclear reactions. 
450. UNDERGRADUATE RESEARCH. 
Cr. 1 to 6 each time taken. F.W.S.SS. 
Prerequisite: Permission of Instructor. 
Experimental or theoretical research under staff 
supervision. 
481. QUANTUM MECHANICS AND ATOMIC 
PHYSICS. 
(3-0) Cr. 3. F. 
Prerequisite: 304, 363, Math. 322, 410. 
For physics majors In the accelerated program 
only. Elementary quantum mechanics and an 
introduction to the quantum theory of atomic 
structure. 
482. STATISTICAL AND SOLID STATE PHYSICS. 
(3-0) Cr. 3. W. 
Prerequisite: 481. 
Introduction to statistical mechanics and to the 
transport properties, magnetic properties, and 
the band theory of solids. 
483. NUCLEAR AND ELEMENTARY PARTICLE 
PHYSICS. 
(3-0) Cr. 3. S. 
Prerequisite: 482. 
Interaction of radiation with matter. Emission 
and detection of alpha, beta, gamma rays. Sys-
tematics and structure of nuclei. Models of nu-
clei. Nuclear reactions. Introduction to elemen-
tary particles. 
489. TUTORIAL SEMINAR. 
( 1-0) Cr. 1 each time taken. F.W.S. 
Prerequialte: Pennlaalon of lnatructor. 
For Junior and senior physics majors In the 
accelerated program. Topics of Interest In phys-
Ics discussed In small groups. Offered on satls· 
factory-fall basis only. 
490. SPECIAL PROBLEMS. 
Cr. I to 4 each time taken. 
Prerequisite: Permlaalon oflnatructor. 
A. Acoustics. 
F. Freshman Seminar. 
H. Honors. 
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494, 495. ELECTRICITY AND MAGNETISM. 
(3-0) Cr. 3 each. 494: F; 495: W. 
Prerequisite: 223, Math. 322, 410. 
494: Electrostatics magnetostatlcs, potential 
theory. 495: Maxweh•s equations, dynamic fields, 
generation and propagation of electromagnetic 
waves in dielectric and conducting media. 
496. OPTICS. (3-0) Cr. 3. S. 
Prerequisite: 495. 
Dipole radiation, Fraunhofer diffraction, Kirch-
hoff integral, Fresnel diffraction, absorption, seat-
tering and polarization, Zeeman effect, stimu-
lated emission. 
499. SEMINAR. 
(1-0) Cr. 1. F.W.S. 
Required of all physics seniors. Topics in cur-
rent research reported and discussed by mem-
bers of the class. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501,502. STELLAR INTERIORS. 
(3-0) Cr. 3 each. 501: Alt. F, offered 1972; 
502: AIL W, offered 1973. 
Prerequisite: 304, and 423 or 483. 
501: Theory of the stellar interior. Polytropes 
and homology sequences. Stellar opacity and 
energy sources. Observational evidence of stel-
lar evolution. White dwarfs. 502: Stellar models. 
Stellar evolution and nucleo-synthesis. Rotation 
and stellar stabUlty. Cepheids, neutron stars. 
504, 505. STELLAR ATMOSPHERES. 
(3-0) Cr. 3 each. 504: AIL F, offered 1971; 
505: AIL W, offered 1972. 
Prerequisite: 304, and 423 or 483. 
504: Radiative transfer. l\todel stellar atmo-
spheres. 505: Spectral line formation and 
broadening mechanism. Curve of growth, abun-
dances, departures from local thermodynamic 
equlUbrlum. 
507. INTERSTELLAR MA TI'ER. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 304, and 423 or 483. 
Theory of physical processes In the interstellar 
medium: interstellar grains, galactic radio emis-
sions, magnetic fields, and synchrotron radiation. 
Dllute radiation fields, gaseous nebulae, plane-
tary nebulae, evolutionary role of interstellar 
matter. 
510. OBSERVATIONAL ASTROPHYSICS. 
c 1-4) Cr. 3. F.ss. 
Prerequisite: Permission of Instructor. 
Techniques of astrophysical data acquisition, 
reduction, and analysis, using photoelectric, 
spectrographic, and photographic equipment on a 
telescope. 
511, 512, 513. SOLID STATE PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Credit or classification In 591, 592, 
593 respectively. 
Primarily for pliyslcs maJors. Crystal symmetry, 
free electron mOdel, band theory of solids, Fermi 
surface, transport properties, superconductivity, 
ferromagnetism. 
517, 518, 519. SOLID STATE PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequlalte: 303 or 423. 
Primarlly for students not majoring in physics. 
Topics are simllar to 511, 512, 513, but with 
more emphasis on applications. 
524, 525, 526. NUCLEAR PHYSICS. 
~)Cr. 3 each. Yr. 
requlalte: 423 or 483. 
Theory of nuclear reactions and alpha, beta, and 
gamma radioactivity; nuclei; nuclear models. 
Interaction of charged particles with matter. 
531, 532. THERMODYNAMICS, STATISTICAL 
MECHANICS AND KINETIC THEORY. (3-0) Cr. 3 each. 531: W; 532: S. 
Prerequisite: 304, Math. 410. 
The laws of thermodynamics; thermodynamic 
functions; applications to various systems; phase 
equilibria; principles of statistical mechanics; the 
mlcrocanonical, canonical, and grand canonical 
ensembles of classical and quantum mechanics 
and their application to physical problems; ki-
netic theory and equation of state of gases; 
transport theory; Boltzmann transport equations; 
Brownian motion and noise. 
534. EXPERIMENTAL TECHNIQUES IN HIGH 
ENERGY PHYSICS. 
(3-0) Cr. 3. SS. 
Prerequisite: Permission of Instructor. 
Bubble chamber techniques, design and use of 
beam transport systems, characteristics of pres-
ent and planned accelerators, spark chamber, 
and counter techniques. 
537, 538, 539. HIGH ENERGY PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Credit or classlftcatlon in 591, 592, 
593 respectively. 
Special theory of relativity, reaction kinematics, 
basic properties of elementary particles and 
reactions, SU ., and other classification schemes. 
564. ADVANCED CLASSICAL MECHANICS. (3-0) Cr. 3. F. 
Prerequisite: 355 or 362; Math. 410. 
Advanced methods and problems in dynamics. 
Lagrange and canonical equations, normal co-
ordinates, rigid body mechanics, canonical trans-
formation, Hamllton-.Jacobi equations. 
571, 572, 573. ADVANCED ELECTRICITY AND 
MAGNETISM. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: Math. 322, 411. 
571, 572: Electrostatics, magnetostatics, bound-
ary value problems, Maxwell's equations, elec-
tromagnetic fields and wave phenomena in 
macroscopic media, wave guides. 573: Relativis-
tic physics. Special theory of relativity, motion 
of charged particles, general theory of electro-
magnetic radiation, radiation produced by 
charges moving and in colllsion, radiation 
damping. 
591,592,593. QUANTUM PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 355 and 423, or 483. 
Schroedinger theory, representations, approxi-
mation methods, time-dependent problems, ele-
mentary scattering theory. 
595. TUTORIAL PHYSICS. 
Cr. var. 
Prerequisite: Permission or instructor. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
611, 612, 613. QUANTUM THEORY OF SOLIDS. (3-0) Cr. 3 each. Yr. 
Prerequisite: 593. 
611. X-ray and neutron diffraction; phonon dis-
persion relations; one-electron theory and band-
structure .calculations; exchange and correlation. 
612: OJ?t~cal properties; transport properties; 
conductlv1ty; magnetic phenomena; the Fermi 
surface and its determination: cyclotron reso-
nance, de Haas-van Alphen effect, ultrasonic 
attenuation, magnetoresistance. 613: Crys-
tal field theory; magnetic resonance;cooperative 
phenomena: magnetism, superconductivity. 
624,625,626. NUCLEAR THEORY. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 593. 
624: Nuclear models and nuclear matter. 625. 
Beta decay and nuclear spectroscopy. 626: Nu-
clear reactions. 
637, 638,639. FUNDAMENTAL PARTICLE 
PHYSICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 593. 
Helativistic quantum mechanics of particles with 
any spin. S-matrix theory. ,\pplications of quan· 
tum electrodynamics. Hegge poles. Current al· 
gebras. Applications in theory of weak and 
strong interactions. 
650. ADVANCED SEMINAR. 
( 1-0) Cr. 1 each time taken. F.W.S. 
Topics of current interest. 
A. Nuclear Physics. 
B. Solid State Physics. 
C. Astrophysics. 
D. High Energy Physics. 
660. ADVANCED TOPICS IN PHYSICS. 
Cr. 1 to 3 each time taken. F.W.S. 
Courses on advanced topics and recent develop· 
ments. 
A. Nuclear Physics. 
B. Solid State Physics. 
C. Astrophysics. 
D. High Energy Physics. 
674, 675, 676. APPLICATION OF GROUP THEORY 
TO PHYSICS. 
(3-0) Cr. 3 each. Alt. Yra, offered 1972-1973. 
Prerequisite: 593. 
674: Theory of groups and group representations. 
Finite groups, with applications mainly to solid 
state physics and molecular theory. 675: Theory 
of continuous groups, with emphasis on the 
three-dimensional rotation group. The symmet· 
ric groups. Applications mainly to systems of 
many particles. 676: The symmetry properties 
of space-time. Unitary groups. Applications main-
ly to particle physics and to nuclear and atomic 
physics. 
681,682,683. QUANTUM MECHANICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 593. 
Angular momentum theory, second q uantlzatlon, 
relativistic wave equations, symmetry opera-
tions, many-particle theory, propagators, S-ma-
trix. 
699. RESEARCH. 
PLANT PATHOLOGY 
For description of courses, see Botany and Plant Pathology. 
POLITICAL SCIENCE 
Ross B. Talbot, Ph. D., Chairman of Department 
Professors: Donald E. Boles, Ph. D.; Herbert C. Cook, Ph. D.; Don F. Hadwlger, Ph. D.; 
W. Robert Parks, Ph. D.; Barbara J. Teters, Ph. D. 
Associate Professors: Victor A. Olorunsola, Ph.D.; Rolf H.W. Theen, Ph.D.; Robert I. Wessel, 
Ph.D.; Charles W. Wiggins, Ph.D. 
Assistant Professors: James L. Hutter, Ph.D.; Alston J. Shakeshaft, M.S.; John M. Whitmer, 
Jr., M.A.; FrankL. Wilson, Ph.D. 
Instructors: John J. Fitzpatrick, M.A.; Leslie J. Miller, M.A.; Steffen W. Schmidt, M.A.; Ivan 
G. Youngberg, M.A. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in polltlcal science, 
leading to the degree of Bachelor of Arts, see Sciences and Humanities, Curriculum. 
The study of political science is designed to enable the student to become familiar wlth 
theories of public values, patterns of political behavior, and the political institutions and pro-
cesses of various political systems-national, regional, and international. A polltlcal science 
major should complete a broad liberal arts program and maximize his opportunities for study 
in related (social science) disciplines, as well as in the various areas of the humanities. 
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Students majoring 1n political science may substitute a second major in international 
studies for the minor requirement in the College of Sciences and Humanities. See International 
Studies. 
A prelaw undergraduate program may be pursued through a major 1n political science. 
For a more complete statement, see Preprofessional Study. 
Graduate Study 
The department offers work for the degree Master of Arts with major in political science. 
The program is designed to enable its graduates to engage in governmental research, enter 
the public service or private industry, pursue further graduate study, or teach. 
Prerequisite to major graduate work ln the department is normally the completion of at 
least 21 credits in political science. 
Each student entering the Master of Arts program in political science is expected to have 
completed one year of a foreign language (equivalent to 12 quarter credits) and a course in 
basic statistics (equivalent to Stat. 101 ). If he has not done so, the deficiency will have to 
be remedied by passing equivalent courses, for which no graduate credit will be received 
In addition, each student must complete one of the following requirements. 
( 1) Language-Two years of undergraduate instruction (including the one year of foreign 
language provided above) in a single language, with grades averaging 2. 7 (on a 4. 0 scale); 
or, a passing grade ln the Educational Testing Service examination. 
(2) Statistics-Successful completion of Stat. 401. Stat. 402 is recommended also, but not 
tequlred. It is permissible to substitute Stat. 401 and 402 for Stat. 101 and 401, although to 
do so a student should audit 101 first. 
These requirements are only the basic mlnlmum. The student's program of study commit-
tee will decide if additional work, in either language or statistics, is necessary. 
The department also offers a Master of Arts program, with no language requirement and 
a choice of a thesis or an internship requirement, to those students who wish to prepare for, or 
are employed in, government service. 
Courses open to graduate students for minor credit only: 410, 420, 421, 422, 430, 431, 
432, 433, 434, 440, 441, 442A, 442B, 443A, 443B, 444, 445, 446A, 446B, 451, 452, 453, 
458, 464, 467, 468, 471, 472, 473, 474, 475, 476, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
215. AMERICAN GOVERNMENT. 
(3.0) Cr. 3. F.W.S. 
Fundamentals of democracy; nature of federa1-
lsm; fundamentals of the presidential, congres-
sional, and judicial process; the role of public 
opinion, interest groups, and political parties 
in the governmental process. 
216. POLICIES OF AMERICAN GOVERNMENT. 
(3.0) Cr. 3. F.W.S. 
Prerequlelte: 216. 
Policies and problems of national government; 
national security, foreign pollcy, governmental 
finance; regulatfon of business, labor, and agri-
culture; science, education, and welfare activ-
Ities. 
230. INTRODUCTION TO POLITICAL 
PHILOSOPHY. 
(3-0) Cr. 3. F.S. 
Prerequisite: Sophomore cJasslftcatlon. 
Baste Issues in past and contemporary political 
systems, such as freedom, power, justice, se-
curity, general welfare, law, and property. 
241. INTRODUCTION TO COMPARATIVE 
POLmcs. 
(3-0) Cr. 3. F.W.S. 
Basic concepts and major theories; appllcatlon 
to selected poUtlcal systems, including nonwest-
em and communllt political systems. 
251. INTRODUCTION TO INTERNATIONAL 
POLITICS. 
(3-0) Cr. 3. F.W. Mlller. 
Traditional concepts of international relations; 
their alteration by nuclear weapons and the Cold 
\\'ar between the U.S.A. and the U.S.S.R. 
310. STATE AND LOCAL GOVERNMENT. 
(3-0) Cr. 3. S. 
Prerequisite: Three credits In pollticaJ science. 
Wiggins. 
Organization and functions; state regulations 
and operation; special problems including re-
organization of state and local governtnent, con-
solidation of government areas, financial control, 
state clvll service. 
311. MUNICIPAL GOVERNMENT AND POLITICS. 
~) Cr. 3. F.S. 
requlalte: Three credits In political science. 
Fitzpatrick, Whitmer. 
Legal position of municipal corporation, forms 
of organization, administration of municipal ser-
vices, problem solving in municipal government, 
urban political process, goals for urban America. 
320. AMERICAN JUDICIAL PROCESS. 
(3-o) Cr. 3. F. 
Prerequlalte: 215. Shakeshaft. 
Structure, process, and personnel of American 
courts; emphasis on governmental and political 
consequences of court decisions for public policy. 
330. INTRODUCTION TO POLITICAL BEHAVIOR. 
(3-o) Cr. 3. F.W.S. 
Prerequisite: 215 or 230 or 241. Hutter. 
Behavioral approach to polltlcal science; emplr-
cal political practices, systems theory and 
decision making, power, conflicts and coalitions, 
attitudes and opinions. 
331. INTRODUCTION TO EMPIRICAL POLITICAL 
RESEARCH. 
(3-0) Cr. 3. W. 
Prerequisite: Three credits In poUtlcal science. 
Hutter. 
Major types of political science research methods, 
including polling and surveys, aggregate data, 
elections and voting, data analysis, machine 
storage, and statistical treatments. 
340. POLITICS OF DEVELOPING AREAS. 
(3-0) Cr. 3. S. 
Prerequisite: 241 or Econ. 411. Olorunsola. 
Analysis of indices of underdevelopment as they 
relate to the political process of developed states. 
Impact of social and technological change on 
the political systems of developing areas. 
360. CONGRESS AND THE STATE 
LEGISLATURES. 
(3-0) Cr. 3. F. 
Prerequisite: Three credits In American govern-
ment. Wiggins. 
Theory of representation in democratic govern-
ment. Organization, procedures, votlngpattems, 
and leadership roles of United States Congress 
and state legislatures. 
410. IOWA GOVERNMENT AND POLITICS. 
(3-0) Cr. 3. S. 
Prerequisite: 215 or 310. Wiggins. 
An analysis of Iowa government and politics, 
focusing upon major institutions of government· 
political parties, interest groups, legislature, su-
preme court, and chief executive. Hole of munici-
palities and counties as local units of Iowa gov-
ernment. 
420. CONSTITUTIONAL LAW. 
(3-0) Cr. 3. F. 
Prerequisite: 215, Junior classification. Boles. 
Development of the United States Constitution 
through judicial action; Influence of public law 
and judicial interpretations upon American gov· 
ernment and society. 
421. CIVIL LIBERTIES. 
(3-0) Cr. 3. W. 
Prerequisite: 215, Junior classification. Boles. 
American constitutional and statutory guaran-
tees of civil rights. First Amendment rights of 
conscience and freedom of expression as well 
as the rights of defendents. Application of equal 
protection of the laws to minority groups. Various 
reform proposals. 
422. INTERNATIONAL LAW. 
(3-0) Cr. 3. S. 
Prerequisite: 215 or 251; Junior classlflcatlon. 
Boles. 
Development of the principles of International 
law of peace and war; analysis of theories con-
cerning its nature and fundamental concertions, 
its relation to national law; problems o Inter-
national legislation and codlflcatlon. 
430. DEVELOPMENT OF POLITICAL 
THOUGHT: ANCIENT AND MEDIEVAL. 
(3-0) Cr. 3. F. 
Prerequisite: Six credits In political science or 
In European history. Shakeshaft. 
Major political writings from Plato to Bodin. 
Primary emphasis on the study of translations 
of original works. An analysis of the Ideas con-
tained therein and of the relationships between 
the theories and their historical context. 
431. DEVELOPMENT OF POLITICAL 
THOUGHT: 16th-18th CENTURIES. 
(3-0) Cr. 3. W. 
Prerequisite: Six credits in political science or In 
European history. Shakeshaft. 
Major political philosophers from Bodin to 
Bentham. 
Political Science 
432. DEVELOPMENT OF POLITICAL 
THOUGHT: 19th-20th CENTURIES. 
(3-0) Cr. 3. S. 
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Prerequisite: 430 or 431. Shakeshaft. 
Major political philosophers and schools of 
thought, beginning with Marx and J. S. Mill. 
433. AMERICAN POLITICAL THOUGHT. 
(3-0) Cr. 3. S. 
Prerequisite: Six credits In poUtlcal science or 
in American history. Talbot. 
Analysis of major trends in the development 
of American political Ideas, Institutions, and 
theories. 
434. POLITICAL SOCIALIZATION. 
(3-0) Cr. 3. S. 
Prerequisite: Six credits in political science, 330 
recommended. Fitzpatrick. 
Theories of civic education; political learning 
throughout life; political attitudes, cognitions, and 
values of preadults; agents of political social-
ization; the socialization process; systemic ef-
fects of political socialization. 
440. BRITISH AND COMMONWEALTH 
GOVERNMENTS. 
(3-0) Cr. 3. F. 
Prerequisite: 241. Wilson. 
The British political system and Its Influence 
on governments of the Commonwealth coun-
tries. 
441. GOVERNMENTS OF WESTERN EUROPE. 
(3-0) Cr. 3. W. 
Prerequisite: 241. WUson. 
Comparative study of governments of France 
and Germany. Their governmental processes 
political parties, electoral systems, and political 
problems. Comparison with United States. 
442A. GOVERNMENTS OF CHINA AND JAPAN. (3-0) Cr. 3. W. 
Prerequisite: 241 or 3 credits from D. St. 207, 
208, 209. Teters. 
Political traditions and political cultures_, con-
temporary governmental structures ana pro-
cesses. 
4428. GOVERNMENTS OF INDIA, PAKISTAN, 
AND SOUTHEAST ASIA. 
(3-0) Cr. 3. S. 
Prerequisite: 241. Teters. 
Political traditions and political cultures, con-
temporary governmental structures and pro-
cesses. 
443A. LATIN AMERICAN GOVERNMENTS. 
(3-0) Cr. 3. W. 
Prerequisite: 241 or 6 credits In Latin Amer-
Ican history. Schmidt. 
Political Institutions and processes In the Latin 
American nations. 
4438. RECENT LATIN AMERICAN POLITICS. 
(3-0) Cr. 3. S. 
Prerequisite: 241 or 6 credlta In Latin Ameri-
can history. Schmidt. 
Analysis of selected, current political problems 
in Latin America. 
444. GOVERNMENT AND POLmcs OF 
THE SOVIET UN~ON. 
(3-0) Cr. 3. F. 
Prerequisite: 241 or 6 credits in Russian his-
tory. The en. 
Analysis of Russian political tradition. Organiza-
tion and functioning of the Communist Party 
and Its role In development of the Soviet Union. 
Governmental structure and processes of the 
Soviet political system. 
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445. POLITICS OF THE MIDDLE EAST. 
(3-0) Cr. 3. Alt. S, offered 1978. 
Prerequisite: 241 or 340. 
Governments of the Middle East. Special at-
tention to impact of social and technological 
change on the polltlcal process. 
446A, 446B. GOVERNMENTS OF AFRICA: 
SOUTH OF THE SAHARA. 
~0) Cr. 3 each. W.S. 
requlalte: 241 or 3 credits from D.St. 204, 
205, 206. Olorunaola. 
Politics and governments of selected African 
states and territories south of the Sahara. 446A: 
West Africa. 4468: East Africa. 
451. ASIA IN WORLD AFFAIRS. 
~O)Cr. 3. S. 
requisite: 251 or D.St. 209. Teters. 
Analysis of factors shaping objectives and po-
litics of major Asian countries as participants 
in world polftlcs. 
452. COMPARATIVE FOREIGN POLICIES. 
(3-0) Cr. 3. W. 
Prerequisite: 251. Miller. 
Foreign policies of selected nations other than 
the U.S.A. and U.S.S.R. 
453. INTERNATIONAL ORGANIZATIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 251. Miller. 
Role of the United Nations and of regional or-
ganizations in the international system. 
4.58. UNITED STATES FOREIGN POLICY. 
(3-0) Cr. 3. W.S. 
Prerequisite: 215, 251 recommended. Miller. 
Elements of U.S. foreign pollcy, foreign policy-
making process, governmental and nongovern-
mental agencies and forces operating on the 
formation of foreign policy, trends and issues, 
national purposes, diplomacy, and impact of 
the Cold War. 
464. AMERICAN POLITICAL PARTIES. 
(3.0) Cr. 8. F. 
Prerequisite: Slx credits In American govern-
ment. Wiggins. 
Systems theory applied to political parties, con-
cepts or group structure, party evolution, party 
supporters and leaders, voting behavior, party 
in government. 
467. INTEREST GROUPS IN AMERICAN 
POLITICS. 
(3-0) Cr. 3. W. 
Prerequisite: Slx credits ln American govern-
ment. Hadwlger. 
Historical development of polltlcal interest 
groups, major theories of their group roles, in-
ternal structure and operations of Interest 
groups, relationship between Interest groups and 
governing, lncludbig the role played by lobby-
lets in the polltlcal process. 
468. PUBLIC OPINION AND PUBLIC POLICY. 
(3-0) Cr. 3. S. 
Prerequisite: Six credits in American govern-
ment. Hadwlger. 
Role of public opinion in American politics, 
dimensions and agencies of opinion formation, 
structure and distribution of opinions, opinion 
sampllng of selected policy alternatives. 
471. PUBLIC ADMINISTRATION. 
(3.0) Cr. 3. F. 
Prerequisite: Six credits in American govern-
ment. Wessel. 
Analysis of the operations of the executive 
branch of government. Problems of organizlng 
that branch to achieve maximum efficiency. 
472. GOVERNMENT AND REGULATION. 
(8-0) Cr. 3. S. 
Prerequisite: Six credits in American govern-
ment. Wessel. 
Structure and politics of regulatory agencies. 
Interactions of the executive, congress, judiciary, 
and regulatory agencies. 
473. POLITICS OF FOOD AND FIBER POLICIES. 
(3-0) Cr. 3. W. 
Prerequisite: Six credits In American govern-
ment. Youngberg. 
The U.S. policy process BB it relates to selected 
food and fiber policies: exports-commercial and 
concessional, imports, health and nutrition, wel-
fare and education, research, price and income. 
474. GOVERNMENT AND CONSERVATION 
POLICIES. 
(3-0) Cr. 3. W. 
Prerequisite: Six credits in American govern-
ment. Talbot. 
The political process in the area of public and 
private land, forest, water, and recreation po-
licies. National legislative, executive, and ad-
ministrative processes as they apply to federal 
grant-in-aid programs. State policies. 
475. SCIENCE AND GOVERNMENT. 
(3-0) Cr. 8. W. 
Prerequisite: Six credits in American govern-
ment. Talbot. 
The political impact on selected policy develop-
ment in certain Federal organizations, e.g., 
NASA, AEC, HEW, Commerce, and NSF. 
476. ADMINISTRATIVE LAW. (3-0) Cr. 8. S. 
Prerequisite: 215, junior classification. Boles. 
Constitutional problems of delegation of gov-
ernmental powers, elements of fair administra-
tive procedures, judicial control over adminis-
trative determinations. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 5 each time taken. F.W.S. 
Special studies in the political institutions, pro-
cesses and rolicies of American, foreign, and 
lnternationa governments. Also, studies in tra-
ditional and behavioral political theory. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
510. STATE GOVERNMENT AND POLITICS. 
(3-0) Cr. 3. F. 
Prerequisite: 310. Wlgglna. 
A comparative analysis of state political sys-
tems. Role of interest groups, polltlcal parties, 
legislatures, courts, and governors In state pol-
itics. Examination of possible determinants of 
public policy outputs at the state level. 
511. PUBLIC POLICY AND LOCAL 
GOVERNMENT. 
(3-0) Cr. 3. W. 
Prerequisite: 310. Boles. 
Analysis of structure, administration, and legal 
basis of the county, township, and special dis-
tricts such as school and drainage districts. 
Evaluation of local governmental functions such 
as education, welfare, highways, including prob-
lems of taxation and finance. Effects of popula-
tion shifts on future of local governments. 
512. URBAN POLITICS. 
(3-0) Cr. 3. W. 
Prerequisite: 311. Fitzpatrick. 
Structure and process of urban political sys-
tems, selected problems in urban politics. 
520. PUBLIC LAW AND PUBLIC POLICY. 
(3-0) Cr. 3. S. 
Prerequisite: 320 or 420. Boles. 
Role of the Federal judiciary in policy making 
in the United States. Jurisdictional limitations 
and judicial attitudes and personality ln the 
decislon-making process. Statistical analyses of judicial behavior. 
530. ADVANCED POLITICAL THOUGHT. (3-0) Cr. 3. S. 
:Prer~ulslte: Six credits In courses numbered 
430 through 433. Shakeshaft. 
Intensive study of one or more of the traditional 
and contemporary political phllosophers. 
531A. RESEARCH METHODS IN POLITICAL 
SCIENCE. 
(3-0) Cr. 3. F. 
Prerequisite: 331. 
Survey research, questionnaire design, sampling, 
aggregate data collection and analysis, machine 
storage, and statistical analysis of data. 
531B. RESEARCH METHODS IN POLITICAL 
SCIENCE. 
(3-0) Cr. 3. W. 
Prerequisite: 331. 
Games, simulations, voting studies, legislative 
data, judlclal data, scale construction, and other 
methods. 
532A. BEHAVIORAL POLITICAL THEORY. 
(3-0) Cr. 3. W. 
:Prerequisite: 330, 331. Hutter. 
Systems theory, communications theory, struc-
tural-functional analysis, and other theories at 
the macro, or systemic, level. 
532B. BEHAVIORAL POLITICAL THEORY. 
(3-0) Cr. 3. s. 
Prerequisite: 330, 331. Hutter. 
Middle- or micro-level theory of empirical po-
litical behavior. Psychological, sociological, eco-
nomic, and historical association with political 
behavior. 
542. JAPANESE POLITICAL THOUGHT 
AND INSTITUTIONS. (3-0) Cr. 3. Alt.S, offered 1972. 
Prerequisite: 442A. Teters. 
Japanese theories or the state and government. 
Development of Japanese political institutions. 
Particular attention to period since 1945. 
544. RUSSIAN POLITICAL THOUGHT 
AND INSTITUTIONS. 
(3-0) Cr. 3. S. 
Prerequisite: 444 or 6 credits in Russian history. 
The en. 
Selected works ln Russian political thought from 
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the Decembrlsts to the present, especially those 
of Lenin. Development of Russian political 
thought since the Revolution and Its relation 
to development of Russian political institutions. 
556. SOVIET FOREIGN POLICY. 
(8-0) Cr. 3. W. 
Prerequisite: 444 or 6 credits in International 
studies and comparative politics. Theen. 
Basic factors determining the formulation and 
execution of Soviet foreign poll~y. Analysis of 
the process and development of Russian foreign 
policy since 191 7, emphasizing the Stalin period 
of the Cold War. 
559. INTERNATIONAL RELATIONS THEORY. 
(3-0) Cr. 3. F. 
Prerequisite: Six credits in International studies. 
Miller. 
A review, .analysis, and application of recent 
theoretical attempts to order systematically the 
field of international relations. Special attention 
devoted to the concepts of power, equilibrium, 
communications, decision making, and systems 
analysis. 
560. LEGISLATIVE BEHAVIOR. 
(3-0) Cr. 3. S. 
Prerequisite: Six credits In American govern· 
ment. Wiggins. 
Principles, procedures, and problems ofthe legis-
lative process. Structure and organization of state 
legislatures and the tlnlted States Congress. 
561. THE CHIEF EXECUTIVE. 
(3-0) Cr. 3. W. 
Prerequisite: Nine credits in American govern-
ment. Hadwlger. 
Legal and political forces influencing the U.S. 
president, governors, and other governmental 
executives in decision making, developing and 
administering programs of government, leading 
publlc opinion, and influencing legislation. 
563. CONTEMPORARY ISSUES IN 
AGRICULTURAL POLICY. 
(Econ. 563) See Economics. 
571. THE ADMINISTRATIVE PROCESS. 
(5-0) Cr. 3. W. 
Prerequisite: 471. WesseL 
An analysis of classic and current administra-
tive theory, with applications to the budgetary 
process. 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each time taken. 
Prerequisite: Fifteen credits ln political science, 
permission of Instructor. 
A. American Polltlcallnstltutlons. 
B. Public Law. 
C. Political Theory and Methodology. 
n. Comparative Government. 
Jt~. International Relations. 
F. Political Parties and Polley Formation. 
G. Public Administration and Public Polley. 
COURSES FOR GRADUATE STUDENTS, major or minor 
610. GRADUATE SEMINARS. 
(3-0) Cr. 3 Cor each seminar. 
Prerequisite: Fifteen credits ln graduate courses 
In poUtlcal science. 
A. American Political Institutions. 
C. Polltlcal Theory and Methodology. 
D. Comparative Government. 
E. I nternatlonal Relations. 
F. Polley Process. 
G. Public Administration and Public Polley. 
B. Publlc Law. 699. RESEARCH. 
POULTRY SCIENCE 
For description of courses, see Animal Science. 
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PREPROFESSIONAL STUDY AT IOWA STATE UNIVERSITY 
Requirements for admission to most professional academic programs can be met by study 
at Iowa State University. Preprofessional programs vary from one to four years. In some pro-
grams requiring three years of preprofessional work, a student may, by careful planning, com-
plete requirements for the bachelor's degree upon transferring to Iowa State 45 quarter credits 
of professional course work. These programs are described under the heading Combination 
Preprofessional and Baccalaureate Programs. 
Most law schools and schools of human medicine now require for admission either a bach-
elor's degree or satisfactory completion of three years leading to the bachelor's degree. A 
few still require only three years of preprofessional work, but students are urged to choose 
a degree program so that they will not be limited in their choice of professional schools. 
Students are encouraged to identify their professional interests early in their college 
studies. As soon as this choice is made, students will be assigned to advisers who are familiar 
with requirements of the respective professional schools. 
Specific information on these preprofessional programs will be furnished, upon request, 
by the dean, College of Sciences and Humanities. 
Combination Preprofessional and Baccalaureate Programs 
Preparation for the Study of Dentistry. The Council on Dental Education of the American 
Dental Association has prescribed two years of college education as a minimal requirement 
for admittance to a dental school. Because some dental schools have more extensive pre-
professional requirements oriented toward a more liberal education, predentistry students are 
advised to take .. three years of preparatory college work, which, with the first year of dental 
school, may lead to receipt of the bachelor's degree from Iowa State University. 
Preparation for the Study of Medical Technology. Medical technologists work usually under 
the supervision of a physician in hospital laboratories, medical clinics, industrial medical labora-
tories, pharmaceutical laboratories, and in conjunction with public health agencies. The mini-
mal preprofessional requirement is three years of college study emphasizing communication 
skills, biology, chemistry, and electives in social sciences, arts, and humanities. Students may 
receive the bachelor's degree from Iowa State University by completing a program including 
three years of college work plus a year of professional study at any hospital school of medi-
cal technology approved by the American Medical Association. 
Preparation for the Study of Physical Therapy. Physical therapists work under the direc-
tion of physicians in administering therapeutic agents such as massage and exercise, heat, 
baths, light, and electricity. Preprofessional education should include three academic years of 
study leading to strong backgrounds in the natural sciences, social sciences, and humanities. 
Students may receive the bachelor's degree from Iowa State University by transferring back 
45 credits from the first year in a school of physical therapy. 
Preparation for the Study of Veterinary Medicine. Although most schools of veterinary me-
dicine require two years of preprofessional college education, more students are choosing three 
years of college work before beginning their professional programs. This permits them to 
broaden their education in both the sciences and humanities, and may lead to the bacca-
laureate from Iowa State University upon completion of the first year of study in a school of 
veterinary medicine. For additional information see Veterinary Medicine, Admission Require-
ments. 
Four-Year Preprofessional Programs 
Preparation for the Study of Human Medicine. Most medical schools recommend a pre-
professional background composed of a good foundation in the natural sciences (mathematics, 
chemistry, biology, physics), highly developed communication skills, and a rich background 
in the social sciences, humanities, and arts. To obtain this background, students should elect 
four years of preprofessional study leading to the bachelor's degree. A less desirable choice 
includes three years of preprofessional study and one year of professional education at a medi-
cal school (including approved schools of osteopathy), at the end of which the bachelor's de-
gree will be granted by Iowa State University. 
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Preparation for the Study of Law. Most law schools now require appllcants to present a 
bachelor's degree from a college or university prior to commencing the study of law. In cases 
where students can be admitted to an accredited law school without having obtained the bach-
elor's degree, Iowa State, in certain curricula, will grant this degree following three years of 
study here and completion of suitable credits (usually obtainable in one year) at a law college. 
Programs of three-year prelaw education (with the bachelor's degree deferred) at Iowa State 
University should be planned not later than the sophomore year, and must be approved by 
the student's major department and by the dean of the college in which the student is enrolled. 
Other Preprofessional Programs 
Preparation for the Study of Nursing. Depending upon the extent of professional nursing 
education desired by students, Iowa State University offers one or two years of preprofessional 
study in the sciences and humanities. After completion of the preparatory program, students 
transfer to some other institution offering professional education in nursing. 
Preparation for the Study of Marine Biology. Oceanography (Chemical, Geological, Physi-
cal), and Pharmacology. College preparatory work for each of these areas consists of a pro-
gram leading to the bachelor's degree, after which students begin technical programs of study 
at the graduate level, leading to advanced degrees. Iowa State University offers in prepara-
tion for each of these areas a full undergraduate program leading to the bachelor's degree. 
PSYCHOLOGY 
Don C. Charles, Ph.D., Acting Head of Department 
Professors: Wayne H. Bartz, Ph.D.; John A. Bath, Ph.D.; Frederick G. Brown, Ph.D.; Martin 
F. Fritz, Ph.D.; Thomas E. Hannum, Ph.D.; George G. Karas, Ph.D.; Wilbur L. Layton, Ph.D.; 
Edwin C. Lewis, Ph.D.; Donald H. Schuster, Ph.D.; James A. Walsh, Ph.D.; Roy E. Warman, 
Ph.D.; Leroy Wollns, Ph.D. 
Associate Professors: Lloyd L. Avant, Ph.D.; David C. Edwards, Ph.D.; Ronald H. Peters, Ph.D.; 
Donald G. Zytowski, Ed.D. 
Assistant Professors: Carole R. Arnold, Ph.D.; Ronald D. Baker, Ph.D.; Ellen L. Betz, Ph.D.; 
Martin 0. Bielefeld, Ph.D.; Eugene S. Cherry, Ph.D.; William L. Davis, Ph.D.; Terry L. 
Dickinso~ Ph.D.; Jean K. Dissinger, Ph.D.; Larry L. Jacoby, Ph.D.; Arnold S. Kahn, Ph.D.; 
Marianne L. McManus, Ph.D.; John W. Menne, Ph.D.; Richard L. Patten, Ph.D.; Gary D. Phye, 
Ph.D.; Charles A. Poe, Ph.D.; Jan P. Wijtlng, Ph.D. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in psychology, lead-
ing to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. 
Psychologists are concerned with behavioral research and teaching in the areas of theo-
retical, comparative and physiological, psychometric, developmental, educational, differential, 
social, and personality psychology. Applied psychologists utlllze the results of basic research 
in a variety of ways. Clinical psychologists work with mentally ill persons and those with per-
sonality and adjustment problems. Counseling psychologists work most often in schools and 
colleges with people who have personal and vocational problems to solve. Industrial psycholo-
gists work in business, Industry, government, and the military to help Improve the efficiency 
and personal satisfaction of workers. Psychologists also work ln the public schools with pupU 
problems, especially those of exceptional (different from the average) chUd.ren. 
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An undergraduate major in psychology may be taken as general education, or as prepara-
tion for graduate study. Holders of the baccalaureate work in a wide· variety of settings. Pro-
fessional work in psychology requires graduate degrees. 
A program of study will be developed in consultation with the major adviser which meets 
the needs and interests of the student and the department. 
The psychology requirement for an Iowa professional teaching certificate will be met by 
10 1, 230, and 333. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in psychology, and minor work to students taking major work in other departments. 
A two-year Master of Science interdisciplinary program is offered in school psychology. 
Students desiring a graduate major in psychology must have been graduated from an 
accredited college in a curriculum substantially equivalent to the undergraduate curriculum 
in Sciences and Humanities at Iowa State University. Prerequisite to admission is at least 
15 credits of basic psychology, which should include a laboratory course and a measurement-
statistics course. 
There is no foreign language requirement for the advanced degrees offered by this de-
partment. 
Open to graduate students for minor credit only: 401, 430, 436, 440, 441, 451, 460, 490, 
491, 495. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
10. ACADEMIC LEARNING SKILLS. 
(2-0) Cr. 0. F.W.S.SS. 
Rfficient methods of studying and reading. 
101. GENERAL PSYCHOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Introduction to fundamental psychological con· 
cepts derived from the application of scientific 
method to the study of behavior. Applications 
of psychology. 
202. SENSATION AND PERCEPTION. 
(3-0) Cr. 3. F.W.S.SS. 
PrerequiBite: 101. 
Appraisal of traditional and contemporary psy-
chophysical models. General characteristics of 
the senses; conditions and principles of human 
perception with emphasis on vision. 
206. LEARNING AND MOTIVATION. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 101. 
Fundamental concepts and principles of )earning 
and motivation. Consideration of data from hu-
man and animal experimentation. 
230. DEVELOPMENTAL PSYCHOLOGY. 
(Educ. 230) (3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 10f. 
Characteristic development and decline of phys-
Ical tralts, learning and Intelligence, social and 
emotional behavior, personality and adjustment 
from conception to senescence. Emphasis on 
cbUdbood and adolescence. 230H: Honors sec-
tion. Emphasis on original research literature 
and Individual projects. For students ln U nlver-
slty Honors Program only. 
250. CONSUMER PSYCHOLOGY. (3-0) Cr. 3. F.W. 
Prerequisite: 101. 
Appllcatlon or psychological principles ln mar-
keting to include selllng, advertising, packaging, 
and sales promotion; introduction to consumer 
surveys and motivational research techniques. 
301. RESEARCH DESIGN AND METHODOLOGY. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 202, 206, Stat. 101. 
Research methodology in psychology. Emphasis 
on rationale underlying procedures for control 
and manipulation of experimental variables. De-
signs appropriate for various research questions 
and of procedures for data reduction and evalua-
tion. 
302. EXPERIMENTAL PSYCHOLOGY 
LABORATORY. 
(0-6) Cr. 3. F.W.S. 
Prerequisite: Credit or classification in 301. 
Laboratory experience in designing and execu-
ting research in various areas of experimental 
psychology. Emphasis on designing experiments, 
setting up laboratory equipment, coJlecting and 
evaluating data, and preparing research reports. 
304. ANIMAL BEHAVIOR. 
(Zool. 304) See Zoology. 
305. PHYSIOLOGICAL PSYCHOLOGY. 
(2-2) Cr. 3. S. 
Prerequisite: 202 or 206; Zool. 155. 
Neurophysiological correlates and systems un-
derlying behavior. Physiological processes un-
derlying sensori-motor activity, motivation, and 
learning. 
333. EDUCATIONAL PSYCHOLOGY. 
(Educ. 333) (2-2) Cr. 3. F.W.S.SS. 
Prerequisite: 230. 
Study of human learning, with particular at-
tention to applications in the classroom. Labo-
ratory experience in use of school standardized 
tests and practice in planning developing and 
analyzing teacher-made tests. J33H: Honor~ sec-
tion. Emphasis on original research literature and 
individual projects. For students in the Univer-
sity Honors program only. 
345. INDIVIDUAL DIFFERENCES. 
(3-0) Cr. 3. F.S. 
PrerequiBlte: 101. 
Individual differences in psychological charac-
teristics and behaviors. Factors producing and 
effecting these differences. Differences among 
groups; sex, race, class. 
360. PSYCHOLOGY OF PERSONALITY. 
(3-0) Cr. 3. F.S. 
Prerequisite: 101. 
Major approaches to the study of personality. 
Emphasis on development and study of" normal" 
personality. 
380, 381. SOCIAL PSYCHOLOGY. 
(3-0) Cr. 3 each. 380: F.W.S.SS; 381: W.S. 
Prerequisite: 380: Six credits in psychology; 
381: 380. 
380: The individual in society. Person perception, 
social influence, attraction, socialization. He-
search methods. 381: The individual in small 
groups. Communication, leadership, cooper-
ation, power, conformity and deviation, bargain-
ing, status, norms, roles. 
385. PSYCHOLINGUISTICS. 
(3-0) Cr. 3. S. 
Prerequisite: Six credits ln/sychology. 
Psychology of language an language processes: 
theory and findings in speech perception, cog-
nition, memory for linguistic stimuli, and develop-
ment of linguistic processes. 
401. HISTORY AND SYSTEMS IN PSYCHOLOGY. 
(3-0) Cr. 3. F. 
Prerequisite: Twelve credits In psychology. 
Philosophical and theoretical antecedents of con· 
temporary psychology. 
430. PSYCHOLOGY OF ADOLESCENCE. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 230, junior standing. 
Developmental characteristics of the adolescent; 
examination of antecedents of behavior with a 
goal of better understanding of this age group; 
implications for education and guidance. 
436. PSYCHOLOGY OF EXCEPTIONAL 
CHILDREN. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 230, or C.D. 336 and 337. 
Behavioral characteristics, problems, and needs 
of a wide variety of atypical children, Including 
the gifted. 
440. PSYCHOLOGICAL MEASUREMENT I. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Six credits in psychology, Stat. I 01. 
Principles of psychological measurement Includ-
ing sources of test Information, quantitative 
concepts with applications to test construction, 
factors Influencing test performance, uses and 
misuses of tests in counseling, educational, and 
Industrial settings. 
441. PSYCHOLOGICAL SCALING TECHNIQUES. 
(3-0) Cr. 3. S. 
Prerequisite: 440. 
Theory and techniques of psychological scaling, 
with emphasis on attitude scaling. Unidimen-
sional approaches ofThurstone, Likert, Guttman. 
Introduction to multidimensional model. 
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450, 451. INDUSTRIAL PSYCHOLOGY ~t.II. 
(3-0) Cr. 3 each. 450: F.W.SS; 461: w.S. 
Prerequisite: 460: 101 or junior standing; 451: 
460. 
450: Content and methods of industrial psy-
chology; selection techniques, merit rating, em-
ployee counseling, attitudes and morale, train-
ing, leadership, and job evaluation. 451: Content 
and methods of industrial psychology with em-
phasis on industrial social psychology: employee 
motivation, morale, job satisfaction, leadership, 
communication, organization theory. 
460. PSYCHOLOGY OF ADJUSTMENT. 
(4-0) Cr. 4. F.W.S.SS. 
Prerequisite: Nine credits in psychology. 
Normal and abnormal modes of adjustment. 
Emphasis on motivation and learning in de-
velopment of adjustment patterns. 
490. SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: Six credits In psychology, permls· 
slon of Instructor. 
Guided reading on special topics, or Individual 
research projects. Permission of a faculty member 
must be obtained prior to registration. 
A. History and Systems. 
B. Safety. 
C. Consumer. 
D. Developmental. 
E. Experimental. 
F. Educational and Learning. 
G. Individual Differences und Psychometrics. 
H Honors. 
I. Clinical and Abnormal. 
,J. Guidance, Personnel, Counseling. 
K. I ndustrlal-Organlzationul. 
L. Jo:xceptional Children. 
M. School Psychology. 
N. Social. 
491. SEMINAR IN PSYCHOLOGY. 
( 1 to 3-0) Cr. 1 to 3 each time taken. Oltered 
when demand warrants. 
Prerequisite: Permission of Instructor. 
Seminars on special topics In psychology. 
491H. HONORS RESEARCH SEMINAR. 
(2-0) Cr. 1 each time taken. F.W.S. 
Prerequisite: Permission of instructor. 
I>lscusslon of selected contemporary research 
problems In psychology. Offered only on a satis-
factory-fall basis. 
495. APPLIED PSYCHOLOGY. 
(3-0) Cr. 3. W. 
Prerequisite: 440, 9 additional credits In psy-
chology. 
Critical consideration of fields of applied psy-
chology, Including current research and appli-
cations in fields such as clinical, counseling, 
and industrial psychology. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501, 502, 503, 504. ADVANCED EXPERIMENTAL 
PSYCHOLOGY. (2-2) Cr. 3 each. 501, 502: F; 503: W; 504: S. 
Prerequisite: Fifteen credits In psychology In-
cluding 301 and 302 or the equivalent. 
501: Advanced experimental Investigation of 
sensory mechanisms and processes. 502: Per-
ception and psychophysics. 503: Conditioning 
and animal studies of learning. 504: Human 
learning and concept formation. Laboratory re-
search project required In each. Need not be 
taken ln sequence. 
505. PSYCHOMETRICS. 
(Stat. 505) See Statistics. 
506. FACTOR ANALYSIS. 
(Stat. 506) See StaU.tlca. 
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515, 516. ADVANCED PHYSIOLOGICAL 
PSYCHOLOGY. (3-0) Cr. 3 each. 515: Alt.S, offered 1972; 
616: Alt.S, ofl'ered 1973. 
Prerequisite: Zool. 320 and 455, or V. A nat. 
217 and V.Pharm. 264. 
515: Neurophysiological correlates of behavior 
with emphasis on sensory-motor systems. 516: 
Neurophysiological correlates of behavior with 
emphasis on motivation and learning. 
522. PSYCHOWGY OF COUNSELING. 
(3-0) Cr. 3. F.S. 
Prerequisite: 440 and 12 additional credits 1n 
psychology. 
Counseling procedures and techniques. Theory, 
research, and evaluation of counseling. Coun-
seling as a profession. 
523. VOCATIONAL PSYCHOLOGY. 
(2-2) Cr. 3. W. 
Prerequisite: Nine credits 1n psychology. 
Theories of vocational behavior, Including vo-
cational choice, and their relationship to job 
satisfaction and job performance. Developmental 
aspects and occupational classlflcation systems. 
530. ADVANCED DEVELOPMENTAL 
PSYCHOLOGY. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 230 or C.D. 336, 9 additional credits 
In psychology. 
Critical evafuatlon of major research In phys-
Ical, sensory, Intellectual, emotional, and social 
development. Human behavior from conception 
to senescence. Maturity and old age emphasized. 
531. PSYCHOWGY OF EXCEPTIONAL 
INTELLIGENCE. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 436, 12 additional credits in psy-
chology. 
Study of psychological characteristics of the 
mentally deficient, and the gifted and creative. 
Theoretical views, current research In learning 
and cognition, perception, language, motor skills, 
adjustment: lmpllcatlons for cllnlcal and edu-
cational practice. 
533. ADVANCED EDUCATIONAL PSYCHOWGY. 
(3-0) Cr. 3. Alt. S, ofl'ered 1972. 
Prerequisite: 333, 6 additional credits in psy-
chology. 
Examination of learning theories as they relate 
to educational practices. Review and evaluation 
of research findings involving applications of 
learning principles to educational practices. 
534. RESEARCH METHODS IN EDUCATIONAL 
PSYCHOLOGY. 
(3-0) Cr. 3. Alt. S, offered 1973. SS. 
Prerequisite: 333, 6 additional credits In psy-
chology. 
Application of psychological principles and meth-
odology to study of educational problems. Con-
sideration of education as a behavioral science. 
Design and evaluation of psychological research 
on problems related to education. 
535. PSYCHOLOGY OF READING. 
~)Cr. 3. Alt. W. offered 1973. 
requisite: 230, 333. 
Psychology of the reading process, its nature 
anCI development Including effects of both in-
ternal and external factors on performance. 
Evaluation and diagnosis of reading skills. Re-
medial and developmental procedures. 
540. PSYCHOLOGICAL MEASUREMENT II (3-0) Cr. 3. W. • 
Prerequisite: 440, Stat. 401. 
Theoretical and Instrumental definition of var-
tables. Theoretical and philosophical approaches 
to reliablllty and validity. 
541. INDIVIDUAL MENTAL TESTING: ADULTS. 
(2-3) Cr. 3. Alt. S, ofl'ered 1972. 
Prerequisite: 440, permission of instructor. 
Theory of Individual mental testing. Develop-
ment of commonly used tests at the adult level. 
Techniques of administering, scoring, and inter-
preting the results of individually administered 
mental tests at the adult level. Practicum in-
cluded. 
542. INDIVIDUAL MENTAL TESTING: 
CHILDREN. 
(2-3) Cr. 3. W.SS. 
Prerequisite: 440, permission of Instructor. 
Theory of individual mental testing. Develop-
ment of commonly used tests for children. Tech-
niques of administering, scoring, and interpreting 
the results of individually administered tests 
for children. Practlcum included. 
545. DIFFERENTIAL PSYCHOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 440. 
Individual differences in behavior and their de-
terminants. Trait definitions. Genetics of behav-
ior. Interaction of heredity and environment. 
Research methods. 
550. PERFORMANCE MEASUREMENT. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 440 or permission of instructor. 
Development of dependent variables in applied 
behavioral research. Measurement of perfor-
mance effectiveness. Applications in industry 
education, other applied psychological settings: 
551. ORGANIZATIONAL PSYCHOLOGY. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 451 , 550. 
Methods, theory, and practice ofindustrial-soclal 
psychology, with emphasis on behavioral re-
search in industrial settings. 
560. PERSONALITY THEORIES. 
(3-0) Cr. 3. F. 
Prerequisite: 460 or graduate standing. 
Major concepts, metliods, and problems in study 
of personality. Analysis of theories of person-
ality, with emphasis on personality development 
in the normal population. 
561. PSYCHOPATHOLOGY AND BEHAVIOR 
DEVIATIONS. 
(3-0) Cr. 3. W. 
Prerequisite: 460 or graduate standing. 
Application of personality theory to the study 
of abnormal behavior. Analysis of etiology and 
dynamics of various psychopathological entitles, 
including psychoneuroses and psychoses. 
562. PERSONALITY ASSESSMENT. 
(3-0) Cr. 3. S. 
Prerequisite: 460 or graduate standing. 
Basic concepts underlying personality assess-
ment. Objective and projective methods for mea-
surement of personality. 
580. ADVANCED SOCIAL PSYCHOLOGY I. 
(3-0) Cr. 3. F .88. 
Prerequisite: 380, 9 additional credits In psy-
chology. 
Research methods and contemporary theories 
In social psychology, emphasizing attitude for-
mation and change, perception of other people, 
attraction, and aggression. 
581. ADVANCED SOCIAL PSYCHOLOGY II. 
(3-0) Cr. 3. W. 
Prchelo~ulslte: 380, 9 additional credits In psy-
o gy. 
Theoretical and empirical study of the effects 
of group membersliip on individual behavior. 
590. SPECIAL TOPICS. 
Cr. var. 
Prerequisite: Twelve credits in psychology, per-
mission or instructor. 
Guided reading on special topics, or individual 
research projects. Permission of a faculty member 
must be obtained prior to registration. 
A. History and Systems. 
B. Safety. 
C. Consumer. 
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D. Developmental. 
E. Experimental. 
F. Educational and Learning. 
G. Individual Differences and Psychometrics. 
I. Cllnlcal and Abnormal. 
J. Guidancef Personnel, Counseling. 
K. Industria -Organizational. 
L. Exceptional ChUdren. 
M. School Psychology. 
N. Social. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601, 602,603. HISTORICAL AND 
SYSTEMATIC PSYCHOLOGY. 
(2-0) Cr. 2 each. Yr. 
Prerequisite: 601: Second year graduate 
standing; 602: 601; 603: 602. 
601: Origins of psychology in classical, medieval, 
and Renaissance thought. Development of psy-
chology as a science In nineteenth and twen-
tieth centuries. Historical roots of contemporary 
problems. 602: Philosophical and methodological 
problems of psychology. Traditional and contem-
porary procedures and strategies In the study 
of psychology. 603: Traditional and contemporary 
theoretical approaches to learning, sensation-
perception, personality, development, and ab-
normal psychology. 
604. COGNITION. 
(3..0) Cr. 3. F. 
Prerequisite: 504. 
Advanced experimental investigation and theory 
of cognitive processes including thinking, prob-
lem-solving, and conceptual behavior. 
605. PSYCHOLOGY OF MOTIVATION. 
(2..0) Cr. 2. W. 
Prerequisite: 503 or 504. 
Major research findings and theoretical concepts 
in tbe psychology of motivation. 
607. ETHOLOGY. 
( Zool. 607) See Zoology. 
620. PSYCHOLOGICAL COUNSELING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 522. 
Advanced theory and practice In psychological 
counseling with emphasis on application of coun-
sellng and testing techniques. Case studies and 
role playing. 
633. TEACHING OF PSYCHOLOGY. 
(3-0) Cr. 3. F.S. 
Prerequisite: Enrollment in Ph.D. or terminal 
M.S. program In psychology, completion or at 
least one year graduate study, permission of 
Instructor. 
Orientation to teaching of psychology at college 
level: academic issues and problems, instruc-
tional and evaluative techniques. 
691. PRACTICUM IN PSYCHOLOGY. 
Cr. var. 
Prerequisite: Permission or instructor. 
Supervised practice and experience in the fol~ 
lowing fields of specialization in appUed psy· 
chology. 
A. Counseling Psychology. 
B. Industrial Psychology. 
c. School Psfchology. 
D. lndividua Testing. 
E. Teaching of Psychology. 
692. SEMINAR IN PSYCHOLOGY. 
( 1 to 3..0) Cr. 1 to 3 each time taken. Offered 
when demand warrants. 
Prerequisite: Graduate standing. 
A. Counseling. 
B. Educational-Developmental. 
C. General-Experimental. 
D. Industrial-Organizational. 
E. Psychometrics. 
F. School Psychology. 
699. RESEARCH. 
SOCIOLOGY AND ANTHROPOLOGY 
George M. Beal, Ph.D., Chairman of Department 
Professors: Joe M. Bohlen, Ph.D.; Dwight G. Dean, Ph.D.; Walter A. Lunden, Ph.D.; Ronald 
C. Powers, Ph.D.; Margaret C. Warning, Ph.D. 
Associate Professors: Gordon Bultena, Ph.D.; Harry Cohen, Ph.D.; David M. Gradwohl, Ph.D.; 
Gerald E. Klonglan, Ph.D.; Charles L. MuHord, Ph.D.; Richard D. Warren, Ph.D. 
Assistant Professors: Binod C. Agrawal, Ph.D.; Rita Braito, Ph.D.; Brent Bruton, Ph.D.; H.C. 
Chang, Ph.D.; Willis J. Goudy, Ph.D.; Patricia Keith, Ph.D.; Edward A. Powers, Ph.D.; Robert 
Richards, Ph.D.; David Rogers, Ph.D.; Robert Schafer, Ph.D.; John Tait, Ph.D.; Leslle WUcox, 
Ph.D.; J. Paul Yarbrough, Ph.D.; Benjamin Yep, Ph.D.; Dean R. Yoesting, Ph.D. 
Instructors: Allan Bashor, M.S.; Jill Deskin, B.A.; Sylvia Fox, B.A.; Steve Garrigues, M.S.; 
Joseph Hraba, M.A.; Art Johnson, M.S.; Martin Miller, M.S.; William Ringle, B.S.; David Specht, 
M.A. 
Associates: Ralph Brooks, M.S.; Dorothy Bashor, M.S.; Dave Duncan, M.S.; Gene Lutz, M.S.; 
Steve Paulson, M.S.; Steve Padgitt, M.S. 
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Undergraduate Study 
The department offers work for the degrees Bachelor of Arts and Bachelor of Science 
with majors in sociology and in anthropology, and work for the degree Bachelor of Science 
in Public Service and Admlnlstration in Agriculture. Programs of study offered in both the 
College of Agriculture and the College of Sciences and Humanities are outlined in this section. 
For the undergraduate curriculum in Sciences and Humanities, majors in sociology and anthro-
pology, leading to the degrees of Bachelor of Arts and Bachelor of Science, see Sciences 
and Humanities, Curriculum. For the undergraduate curriculum in Agriculture, major in Public 
Service and Administration in Agriculture, leading to the degree Bachelor of Science, see 
Agriculture, Curriculum in Public Service and Administration in Agriculture. 
College of Sciences and Humanities-Sociology 
Graduates in sociology qualify as research and applied sociologists in business, industry, 
government, and social work, and as teachers of sociology. 
A program of study which meets the needs and interests of the student will be developed 
tn consultation with the major adviser. Programs leading to the Bachelor of Arts degree will 
ordinarily provide for greater emphasis upon the arts in Group 8 of the general education re-
quirement than will programs leading to the Bachelor of Science degree. Some of the possible 
fields of concentration are family sociology, leisure and environmental resources, criminal jus-
tice system, industrial sociology, research methods and statistics, community (urban and rural 
sociology), social change and sociology of development, social welfare, complex organization, 
human population and ecology, and sociological theory. Programs will include 134, 201, 202, 
302, 305, and 310. 
Sociology majors may substitute a second major in International Studies for the college 
minor requirement. 
College of Sciences and Humanities-Anthropology 
An undergraduate major in anthropology can serve as the nucleus for a general liberal 
education, or as the prerequisite for graduate training qualifying a person for positions in 
( 1) college and university teaching, (2) research, and (3) administrative and applied positions 
in government and museums. Fields of anthropology are cultural anthropology (ethnology, 
social anthropology, archaeology, psychological anthropology, and anthropological linguistics) 
and physical anthropology (man's biological evolution, constitution, and modern variations). 
Anthropology majors usually obtain a Bachelor of Arts degree by fulfilling the general educa-
tion requirements. Undergraduate students may obtain experience in archaeological and ethno-
logical research. Programs leading to the Bachelor of Science degree must have at least 55 cre-
dits in the mathematical, physical, and biological sciences, and must be applied to Groups 
2, 3, and 4 of the general education requirement. 
Undergraduate students with majors in anthropology usually include the following courses 
in their programs: 111, 218, 219, 220, 321, 421, and 422. Excellent supporting courses direct-
ly related to anthropology wlll be found in sociology, psychology, zoology, genetics, history, 
political science, philosophy, earth science, and economics. Undergraduates majoring in anthro-
pology may elect these areas or others as minors. Anthropology majors may substitute a sec-
ond major ln International Studies for the college minor requirement. Undergraduates majoring 
in sociology and majors outside the department may minor in anthropology. 
The principal subdisciplines of anthropology are represented by the following: 
1. General Cultural Anthropology and Ethnology: 111, 218, 313, 321, 322, 323, 325, 333, 
340,421,424,425,430,490B. 
2.~chaeology:220,420,426,428,429,490A. 
3. Psychological Anthropology: 422. 
4. Anthropological Linguistics: 400. 
5. Physical Anthropology: 219, 490C. 
Sociology and Anthropology 475 
College of Agriculture- Public Service and 
Administration in Agriculture 
The curriculum in Public Service and Administration in Agriculture is designed for stu-
dents who desire an interdisciplinary education to pursue a career with agriculturally related 
governmental and private agencies, or with businesses and industries which are concerned 
with public services in agriculture. Students will explore the planning and implementing of 
agriculturally related programs in communities (town, city, or county), multi-county areas, 
states, regions, and at the federal level. 
The curriculum has a broad base of general education subjects including credits in com-
munications, mathematics, physical and biological sciences, and the social sciences and hu-
manities. The technical subjects represent a combination of sociology, economics, government, 
and technical agriculture, with emphases in social and economic change, history of public ser-
vices, complex organizations, inter-agency relationships, community leadership, community ac-
tion, adoption and diffusion, group dynamics, land utilization, and political and legal behavior 
as they relate to agriculture. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in sociology and rural sociology and minor work for students majoring in other 
departments. Within the major of sociology, students may specialize in family, complex organi-
zation, population, research methods, community, social change, theory, and leisure and en-
vironmental resources. Within the sociology major students may specialize in anthropology 
at the Master's level. 
The department stipulates no language requirement for either the degree Master of Sci-
ence or the degree Doctor of Philosophy. However, it may be relevant in individual cases to 
specify competence in one or more languages. 
The department is a cooperating department in the industrial relations program. (See 
Industrial Relations.) 
Courses open to graduate students for minor credit only: 
Sociology: 400, 401, 410, 440, 445, 450, 461, 462, 464, 471, 473, 480, 482, 483, 485, 
486, 490. 
Anthropology: 400, 420, 421, 422, 424, 425, 426, 428, 429, 430, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Courses in Sociology 
•ttO. ORIENTATION TO PUBLIC SERVICE 
AND ADMINISTRATION IN AGRICULTURE. 
{1-0) Cr. R; F. 
Survey or public service and administration in 
agriculture. 
•tao. RURAL INSTITUTIONS AND 
ORGANIZATIONS. 
(4-0) Cr. 4. F.W.S. 
Analysis or basic institutions and organizations 
found in rural society. Emphasis on structure, 
functions, and social change in nonmetropolltan 
institutions. Effects of group relations on human 
behavior. Not open to students with credit in 
134. 
134. INTRODUCTION TO SOCIOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Analysis or the effects or group relations on 
human behavior; interrelations or personallty. 
group, community, and culture; major social pro-
cesses, practical study or society. Not open to 
students with credit in 130. 
135. SOCIAL PROBLEMS. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Nature and meaning or social problems; incl-
dence and characteristics of selected social prob-
lems or major publlc interest; analysis or pro-
posed solutions. 
201. PRINCIPLES OF SOCIAL ORGANIZATION. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Analysis of concepts and propositions relating 
to the integration or society and its social sys-
tems. 
202. SOCIOLOGICAL INQUIRY. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Focus on scientific and nonscientific character 
or sociology as well as the logical peculiarities 
of social inquiry. Examination or nature and 
function or concept formation, rules of theory 
buUding and verification. Analysis or relation-
ship between normative and empirical theory. 
219. COURTSHIP AND MARRIAGE. 
(3-0) Cr. 3. F.W.8.88. 
Prerequisite: Sophomore classification. 
A person-centered analysis of courtship and 
marriage relationships; contributions or Uie var-
ious fields or knowledge to the understanding 
of courtship and marital adjustment. 
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300. RACE AND MINORITY GROUP RELATIONS. 
(3-0) Cr. 3. F.w.s.ss. 
Prerequisite: 130 or 134. 
Minorlty groups and social structure; analysis 
of causes and consequences of group conflict 
with emphasis upon prejudice and discrimination 
in the United States. 
302. RESEARCH METHODS IN SOCIOLOGY. 
(3..0) Cr. 3. F.W.S.SSIJ. 
Prerequisite: 202. 
Research design, field procedures and analysis 
or data. 
304. INTRODUCTION TO SOCIAL ECOLOGY 
AND POPULATION STUDIES. 
(3..0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Size, composition, and distribution of human 
populations; determinant causes and con· 
sequences of population change; examination 
of basic social and ecological concepts. 
305. SOCIAL INTERACTION. 
(3..0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Dynamics of social relations; analysis of human 
behavior in group situations. 
• 310. COMMUNITY. 
(3-0) Cr. 3. F .S.SSI. 
f'rerequlslte: 130 or 134. 
Comparative analysis of the institutional struc· 
ture of rural, urban, and suburban communities; 
community as an ecological and social system; 
power relationships. 
330. SOCIAL STRATIFICATION. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Theories of social stratification and social class; 
caste, estate, and class stratification systems 
In various social structures; analysis of stu-
dies of class in America; types and measure-
ments of mobility. 
331. SOCIOLOGY OF POVERTY. 
(3-0) Cr. 3. S. 
Prerequisite: 130 or 134. 
Conditions of poverty; determination of poverty 
levels; studies of inequality, concentrating on 
the poor; attitudes toward poverty. 
332. CONFLICT AND ACCOMMODATION. 
(3-0) Cr. 3. F. 
Prerequisite: 130 or 134. 
Functions of social confilct, strategies and tech-
niques of conflict and accommodation, distrib-
ution of power, societal mechanisms for con-
filet management and resolution. 
340. SOCIOLOGY OF COMPUANCE. 
(3..0) Cr. 3. F.W.S.SSI. 
Prerequisite: 130 or 134. 
Analysis of society's regulatory processes 
through sociallzatlon and social control ways 
individuals develop perceptions toward ~ crim-
inal justice system, facilitation of this process 
by societal reactions. 
341. SOCIOLOGY OF DEVIANCE. 
(~)Cr. 3. F.WASSI. 
f'rerequlslte: 130 or 134. 
Meaning, Identification, and causes of deviance· 
recruitment from deviant to normal Identities~ 
role of social Institutions in correction, control: 
and prevention of deviance. 
364. GROUP DYNAMICS. 
(2-3) Cr. 3. F.W.S. 
Prerequisite: 130 or 134. 
Planning and conducting group activities; re-
lation of group dynamics and group techniques 
to group productivity; laboratory, group analysis, 
field practices. 
380. SOCIAL RELATIONS IN INDUSTRY. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Six credits ln sociology. 
Work, worker adjustment and alienation con-
straints of technique, formal and informal a~pects 
of work organizations. 
• 382. SOCIOLOGY OF AGRICULTURAL 
MARKETING FIRMS. 
(3-0) Cr. 3. S. 
Prerequisites: 130 or 134. 
Sociological analysis of ~erchandising, mar-
keting, and management m local retail africul-
tural supply and marketing firms. Interna anal-
ysis of retail firms, their relation to the dis-
tribution system and to consumers. 
• 390. SOCIOLOGY OF RURAL LIFE. 
(3..0) Cr. 3. F. 
Prerequisite: 130 or 134. 
Changing characteristics of rural society; human 
relationships, values, institutions affected by 
changing population, technology and agricultural 
practices. 
• 391. SOCIETAL CHANGE AND DEVELOPMENT. 
(3..0) Cr. 3. S. 
Prerequisite: 130 or 134. 
Contemporary changes in rural and urban so-
ciety with analysis of social Institutions, social 
organizations, and social values. Theories of 
social change. Adequacf of existing social struc-
tures to meet needs o people. Alternative de-
velopment structures and strategies to meet 
changing needs. 
• 392. ADOPTION AND DIFFUSION OF 
INNOVATIONS. 
(3-0) Cr. 3. W. 
Prerequisite: 130 or 134. 
Processes of adoption and diffusion of innovations. 
Factors related to differential rates of adop-
tion of new technology, such as sources of in-
formation, attitudes, values, knowledge, and per-
sonal and social characteristics. 
•393, ANALYSIS OF COMPLEX ORGANIZATIONS. 
(3-0) Cr. 3. F. 
Prerequisite: 130 or 134. 
Organizations as bureaucratic social systems. 
Emphasis on creation of organizations and agen-
cies and their internal operations; linkages among 
agencies and to the general public. 
400. HISTORY OF SOCIOLOGICAL THOUGHT. (3-0) Cr. 3. W. 
Prerequisite: Nine credits in sociology. 
Origin and development of sociological thought 
from earliest times to 1860. 
401. CONTEMPORARY SOCIOLOGICAL 
THEORIES. 
(3-0) Cr. 3. W.S.SSII. 
Prerequisite: Twelve credits In sociology. 
Analysis of major theories from 1860 to present. 
410. URBAN SOCIOLOGY. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Growth, structure, and functions of the city; 
urban-social relations. 
440. SYSTEMS ANALYSIS OF CRIMINAL 
AND JUVENILE JUSTICE. 
(3-0) Cr. 3. W. 
Prerequisite: 340. 
Criminal and juvenile justice: detection, labeling 
and arrest, prosecution, adjudication, sentenc-
Ing, imprisonment, release, revocation. 
445. DEMOGRAPHIC ANALYSIS. 
(3..0) Cr. 3. F.S., 8811972, SSII 1973. 
l'rerequlsite: 130 or 134. 
Dynamics of population development with em-
phasis on theories of population; fertility, mor-
tality, and migration as components of popula-
tion change; techniques of measurement of 
demographic phenomena; projection of popula-
tion trends. 
450. HUMAN ECOLOGY. 
(~0) Cr. 3. F.W., SSI. 1973, SSII. 1972. 
Prerequisite: 130 or 134. 
Development of human ecology as a discipline 
and its relationship to general ecology; basic 
concepts, theories, and methods developed by 
human ecologists as applied to the study of 
cities, community structure, social areas, and 
sociocultural elements as determinants of man's 
relationship to environment; the ecosystem as a 
frame of reference. 
454. FIELD OBSERVATION AND PRACTICE. 
Cr. I to 3 each time taken. F.W.S.SS. 
Prerequisite: Nine credits In sociology. 
Supervised practice in established organizations 
and agencies. 
• A. Rural Organizations and Group Work Agen-
cies. 
B. Industrial Plants and Related Organizations. 
D. Family Life Education and Agencies. 
460. OBSERVATION AND PRACTICE IN 
CRIMINAL AND JUVENILE JUSTICE. 
Cr. 1 to 5 each time taken. W.S. 
Prerequisite: 440. 
Study of deviant behavior and social control in 
a correctional institution, in a probation office, 
or in a field service agency. 
461. INTRODUCTION TO SOCIAL WELFARE. 
(3..0) Cr. 3. F. 
Prerequisite: Nine credits in sociology. 
Policy issues, comparative institutional materials 
(historical and cross-cultural), normative and or· 
ganlzational structure. 
462. INTRODUCTION TO SOCIAL WORK. 
(3..0) Cr. 3. W. 
Prerequisite: 461. 
Current theories and practices in social case 
work, group work, and community organization. 
463A, 463B. SOCIAL WORK SKILLS AND FIELD 
PLACEMENT. 
Cr. 5 each. 463A: W; 463B: S. 
Prerequisite: 463A: Concurrent registration in 
462, permission of instructor; 463B: 463A. 
463A: Specific principles and methods of social 
work. 4638: Field placement in selected welfare 
agencies under professional supervision. It is 
strongly recommended that students who take 
463A take 4638 as well. 
464. COMMUNITY ACTION. 
(3..0) Cr. 3. F.W.S.SSI. 
Prerequisite: 202. 
Community analysis of mobilization and organi-
zation of human and social system resources for 
social action programs. 
471. SOCIOLOGY OF EDUCATION. 
(~0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134; Educ. 204 for educa-
tion majors. 
American schools as social organizations, as 
community institutions, and as socialization 
agents. 
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473. SOCIOLOGY OF· YOUTH. 
(3..0) Cr. 3. W.S.SSIJ. 
Prerequisite: 130 or 134. 
Social analysis of the development of self, in· 
tegration into adult society, effect of peer and 
sibling relationships, the social implications of 
youth transitions into adult culture. 
480. INDUSTRIAL SOCIOLOGY. 
(3..0) Cr. 3. F. 
Prerequisite: 380. 
Implications of technological change on modern 
industrial organizations. 
• 482. SOCIAL BEHAVIOR AND 
ENVIRONMENTAL RESOURCES. 
(3..0) Cr. 3. F.S.SSIJ. 
Prerequisite: 130 or 134; Bioi. 103 recommended. 
Natural resource problems, value orientations 
toward the environment, environmental quality 
and quantity as social problems, conservation aa 
a social movement, organizational patterns in 
resources management. 
*483. SOCIOLOGY OF LEISURE AND 
RECREATION. 
(3..0) Cr. 3. W.S.SSI. 
Prerequisite: 130 or 134. 
The social significance of leisure, the human 
values In leisure-time pursuits, evaluation of 
current uses of leisure, the social institutional 
structure and functional systems of society rc· 
lated to leisure behavior. 
485. SOCIOLOGY OF THE FAMILY. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: 130 or 134. 
Analysis of the family as a group; cultural in· 
Ouences, group processes, and institutional as-
pects. 
486. LEADERSHIP AND SOCIAL INTERACTION. 
(3-0) Cr. 3. W.S.SS. 
Prerequisite: 130 or 134. 
Genesis of leadership, leader-follower roles and 
leader types in modern society, case studies 
of contemporary theories. A sociological anal-
ysis of community leadership. Review of findings 
relative to -formal and Informal leadership pat-
terns in the community organizations. I mpllca-
tions of leadership patterns for community ac-
tion. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Nine credits In sociology. 
A. General Sociology. 
• B. Rural Sociology. 
C. Social Problems. 
D. Industrial Sociology. 
E. Family Sociology. 
H. Honors. 
J. Senior Seminar. 
• Administered through the College of Agriculture. 
Courses not marked by an asterisk are administered 
through the College of Sciences and Humanities. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
Courses in Sociology 
501,502. INTERMEDIATE THEORETICAL 
ANALYSIS. (3-0) Cr. 3 each. 501: W; 502: S. 
Prerequisite: 503. 
501: Contemporary theories in micro-sociology 
with emphasis on symbolic lnteractlonlsm. 502: 
Contemporary theories of macro-sociology with 
emphasis on social change in communities, so-
cieties, and general social sya~ms. 
503. INTERMEDIATE SOCIOLOGICAL 
INQUIRY AND THEORY. 
(3-0) Cr. 3. F. 
Prerequisite: 401. 
Science and sociology. U nita of sociological anal-
ysis. Taxonomies In aoclology.i concepts, sub-
concepts, levels of concepts. .r;lements of sys-
tematic sociological theory; propositions, expla-
nation, prediction, cause. Use of sociological 
theory in research. 
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504. 
505. 
511. 
SOCIAL ORGANIZATION. 
(3.0) Cr. 3. S. 
Prerequlalte: 503. 
Theories of social organization, group structure 
and process as frames of reference. Differen~ 
tlatlng factors affecting the structure of society, 
classlflcatlon or basic social forms. 
PRIMARY RELATIONS. 
(3.0) Cr. 3. Alt. W, oll'ered 1972. 
Prerequisite: 305 or Parch. 380. 
Analytic treatment o diffuse, affective inter-
personal relations; development of such primary 
relations in a variety of social situations; im~ 
portance of primary relations in identity de~ 
velopment and maintenance of social organiza-
tions. 
INTERMEDIATE RESEARCH METHODS 
IN SOCIOLOGY. 
(3-0) Cr. 3. F. 
Prerequisite: 302. 
Kinds of inferences to be made from survey data 
and experimental data. Evaluation of current 
literature. 
570. 
585. 
590. 
SOCIAL ORDER AND SOCIAL CONFLICT. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite Nine credits in sociology. 
Sociological analysis of power, power structure, 
mass society, and elite formation; conflict man-
agement. 
SOCIAL CHANGE AND THE FAMILY. 
(3.0) Cr. 3. F. 
Prerequisite: 485. 
Analysis of the interrelationships of the family 
institution and social change; industrialization, 
urbanization, modernization, mobUlty. Functions 
of the family in a modern and changing society. 
SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Fifteen credits ln sociology, senior 
or graduate classmcatlon. 
A. General Sociology. 
C. Social Problems. 
D. Industrial Sociology. 
E. Family Sociology. 
• F. Leisure and Environmental Resources. 
• R. Rural Sociology. 
COURSES FOR GRADUATE STUDENTS, major or minor 
Courses in Sociology 
600, 601. ADVANCED THEORETICAL ANALYSIS. 
(3-0) Cr. 3. 600: W; 601: S. 
Prerequlalte: 503. 
600: Contemporary theory construction in soci-
ology, concept formation, models in sociology, 
stages in the development of sociological theory. 
Formal strategies to theory construction. 60 1: 
Philosophical and theoretical bases of sociology. 
Historical antecedents of contemporary soclolo-
glcal theories. < omparison of various schools ln 
sociology. 
611. SOCIOLOGICAL MEASUREMENT. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 503, 511. 
Principles of measurement of major sociological 
variables. Foundations of measurement; types 
of sociological variables; construction of socio-
logical measures, indices, and scales; methods 
of data collection. 
613. CAUSAL MODELS IN SOCIOLOGY. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 503, Stat. 401. 
The notion of causality in sociology1 cause in 
social theory and ln social methoo, contem-
porary approaches to causal analysis. 
• 692. SOCIOLOGY OF ADOPTION AND 
DIFFUSION. 
( 3-0) Cr. 3. Alt. F, otrered I 971. 
Prerequlalte: 501, and 502 or 504. 
SocJologlcal aspects of adoption and diffusion of 
new Ideas and technology. Discussion of adop· 
tlon models and (actors related to rates and 
intensity of adoption and dlffuslon. Adoption unit 
characteristics related to rates of adoption. 
698. SEMINARS IN SOCIOLOGY. 
(3-0) Cr. 3 each. 
A. Social Theory. F.SSJ. 
B. Social Organization. \\'. 
C. Population. \\'. Alt. SS II, offered 1973. 
D. Social Interaction and Communication. Alt. 
F, offered 1971. 
E. Social Disorganization. 1-'. 
F. Social Change. Alt. W, offered 1973, Alt. 
SSI, offered 1972. 
G. Human Ecology. Alt. S, offered 1973, SSII, 
offered 1972. 
H. Hesearch Methods. F. W.S. 
J. Industrial Sociologfr. Alt. W, offered 1972. 
L. Current Emphases n Marriage and the Fam-
Ily. S, Alt. SSI, offered 1972. 
M. Research in Marriage and Family. W, Alt. 
SSII, offered 1973. 
•N. Community. F. 
•o. Bureaucracy. Alt. W, offered 1972. 
•p, Current Research. F.W.S.SS. 
S. Small Group Theory and Research. Alt.S, 
offered 1972. 
T. Role Theorf. Alt. s, offered 1973. 
U. Sociologyo Knowledge. Alt. W, offered 1972. 
•v. Leisure and Environmental Resources. SSI. 
W. Sociology of Education. S.SSI. 
699. RESEARCH. 
• A. Rural Sociology. 
B. General Sociology. 
• Administered through the College of Agriculture. 
Courses not marked by an asterisk are administered 
through the College of Sciences and Humanities. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
Cour- in Anthropolosw 
Ill. INTRODUCTION TO ANTHROPLOGY. 
(3-0) Cr. 3. F.W.S.SSI. 
The study of man: scope, methods and subfields 
of anthropology. An integrated blocultural ap-
proach to the understanding of man through 
Ume and space. 
218. CULTURAL ANTHROPOLOGY. 
(4-0) Cr. 4. F.S.SSJ. 
Prerequisite: 111. 
Anthropological concepts and techniques for un-
derstanding world cultural slmUarltles and dll-
ferences; universal aspects of human experience, 
Including the family, economic, polltlcal, and 
reUgious systems examined In cross-cultural per-
spective. 
219. PHYSICAL ANTHROPOLOGY. (3-2) Cr. 4. W. 
Prerequisite: 111. 
Human origins, fossil man, differentiation into 
races; phfsical anthropology of the living; in-
terplay o biological and cultural factors in hu-
man evolution. 
220. ARCHAEOLOGY. 
(3-2) Cr. 4. F. 
Prerequisite: 111. 
Origin and development of culture from Paleo-
lithic assemblages through the beginnings of 
civilization; world prehistory by major culture 
areas. 
313. THE FAMILY IN CROSS-CULTURAL 
PERSPECTIVE. 
(3-0) Cr. 3. S. 
Prerequisite: 111. 
Comparative study of the functioning of house-
hold, residential, and extended kinship groups in 
cross-cultural perspective; operation of these 
groups to accompllsh the function of "family" 
as conceptualized ln our culture. 
321. COMPARATIVE STUDIES OF WORLD 
CULTURES. 
(3-0) Cr. 3. S. 
Prerequisite: Ill. 
A comparative survey of cultural patterns and 
social institutions on a world-wide basis; re-
presentative groups within a framework of cul-
ture areas. 
322. THE AMERICAN INDIAN. 
(3-0) Cr. 3. W. 
Prerequisite: 111. 
Origin and distribution of New World popula-
tions; survey of culture areas and patterns of 
the native peoples of North America; problems 
of contact and acculturation. 
323. CONTEMPORARY LATIN AMERICAN 
CULTURES. 
(3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 111. 
Cultural backgrounds of contemporary groups 
in Middle and South America; historic and pres-
ent socio-cultural systems of Indian, Negro, and 
Mestizo groups; institutionalized values ln Latin 
American culture. 
325. NATIVE PEOPLES OF MIDDLE AND SOUTH 
AMERICA. 
(3-0) Cr. 3. Alt. F, offered 1972. 
Prerequisite: 111. 
Origin and distribution of native pofulations 
in Middle and South America; survey o cultural 
patterns of different ethnic groups; Aztec, Maya, 
and Inca civlllzatlons; anthropological ap-
proaches to problems of aboriginal American 
culture history; European contact and accul-
turation. 
333. ANTHROPOLOGICAL PERSPECTIVES ON 
BLACK AMERICA. 
(3-0) Cr. 3. F.S. 
Prerequisite: 111, permission olinstructor. 
Race relations in the Americas; ethnological 
approaches to their study in cross-cultural and 
historical perspective; contemporary ethno-
graphy of Blacks in the U.S. 
340. ANTHROPOLOGICAL PERSPECTIVES OF 
RELIGION. 
(3-0) Cr. 3. w.ssn. 
Prerequisite: 111. 
Magico-rellgious systems. Social Integration of 
the supernatural. N ativlstlc cults and revivalism. 
Changes ln aboriginal _ S)'Stems Influenced by 
Western and Eastern rellgtons. 
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400. LANGUAGE AND CULTURE. 
(3-0) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 218. 
Structure and design of language; language and 
cognition; semantics; llngulstic change; social 
and linguistic aspects of verbal behavior; lan-
guage, world view, and cognitive style. 
420. ARCHAEOLOGY OF NORTH AMERICA. 
(3-0) Cr. 3. S. 
Prerequisite: 220 or 322. 
Prehistory and early history of North America 
as reconstructed from archaeological evidence, 
peopling of the New World, major culture his-
torical developments north of tho Rio Grande. 
421. KINSHIP IN DIFFERENT CULTURES. 
(3-0) Cr. 3. S. 
Prerequisite: 218 or 313. 
Kinship theory, comparative analysis of kin-
ship systems, structure and functions of kin-
ship relations in various cultures. 
422. CULTURE AND PERSONALITY. 
(3-0) Cr. 3. W. 
Prerequisite: 218, Psych. 101. 
Relationship of cultural, social, and personality 
factors in human behavior; analysis of genera-
tional transmission of culure. 
424. ETHNOLOGY OF THE OLD WORLD. 
(3-0) Cr. 3. W. 
Prerequisite: 218. 
Selected old world cultures: Africa, Europe, Asia, 
or Oceania. 
425. CULTURE CHANGE. 
(3-0) Cr. 3. F. 
Prerequisite: 218. 
Culture contact and change, impact of Western 
peoples and clvllizatlon on economically unde-
veloped areas. 
426. ARCHAEOLOGY OF EUROPE AND THE 
NEAR EAST. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 220. 
Prehistoric and early literate cultures of Europe 
as reconstructed from archaeological evidence, 
prehistoric background of Near Eastern ana 
Mediterranean civilizations. 
428. ARCHAEOLOGICAL LABORATORY 
METHODS AND TECHNIQUES. 
Cr. 1 to 5. F.W.S. 
Prerequisite: Three credlta In anthropol08)', per-
mission or Instructor. 
Laboratory processing and analysis of archaeo-
logical materials, preparation of prellminary ar-
chaeological report. 
429. ARCHAEOLOGICAL FIELD SCHOOL. 
Cr. 8 to 12. 88. 8-10 weeks. 
Prerequisite: Three credits In anthropology, per-
mission or Instructor. 
Summer field school for training in archaeological 
reconnaissance and excavation techniques; docu-
mentation and interpretation or archaeological 
evidence. 
430. ETHNOLOGICAL FIELD METHODS. 
(3.0) Cr. 3. Alt. F, oft'ered 19'71. 
Prerequisite: 218, slx additional credits or antbro-
~logy or sociology or combination. 
Concepts and strategy of anthropological field 
work, participant observation, theory ond meth-
od In collection and analysis of ethnosraphlc 
Information. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 6 each time taken. 
Prerequlalte: Nine credit. In anthropology. 
A. ArChaeology. 
B. Cultural Anthropology. 
C. Physical Anthropology. 
H. Honora. 
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COURSES PRIMARILY FOR GRADUATE STUDENTS, minor only, open to qualified 
undergraduates 
Courses in Anthropology 
610. SOCIAL ANTHROPOLOGY. 
(4-0) Cr. 4. S. 
Prerequlalte: 218; 340 or 421; 322 or 424. 
Historical development of social anthropology, 
systematic survey of the structurallst-function-
allst approach, special analysis of social structure 
and social organization. 
520. CULTURAL CONTINUITY AND CHANGE 
IN THE PRAIRIE-PLAINS. 
(3.0) Cr. 3. AIL W, offered 1972. 
Prerequisite: 322 or 420 or 429; 426. 
Ecological adaptations and sociocultural change 
among Prairie and Plains Indian groups through 
time. 
529. ADVANCED ARCHAEOLOGICAL 
METHODS. 
Cr. I to 6. F.W.S. May be taken for 8 to 12 
credlts In summer field school. 
Prerequisite: 429, permission of Instructor. 
Archaeological field techniques and laboratory 
methods. Reconstruction of sociocultural activi-
ties from archaeological evidence. 
530. FIELD PROBLEMS IN THE ETHNOGRAPHY 
OF CONTEMPORARY SOCIETIES. 
Cr. 1 to 6. F.W.S. May be taken for 8 to 12 
credits In summer Oeld school. 
Prerequisite: 430, permlaslon of Instructor. 
Field training experience in ethnography, prob-
lems emphaslzlng field st'-'dles in the contemp-
orary societies of the world. 
560. HISTORY AND DEVELOPMENT OF 
ANTHROPOLOGICAL THEORY. 
(3-0) Cr. 3. Alt. F, oO'ered 1972. 
Prerequisite: Nine credits In anthropology, per-
mission of Instructor. 
Hlstorical development of anthropological the-
ories and concepts; systematic survey of major 
theoretical areas of social and cultural anthro-
pology; nature of anthropology as a discipline. 
590. SPECIAL TOPICS. 
Cr. 1 to 6. 
Prerequisite: Fifteen credits In anthropology; 
senior or graduate classification. 
A. Archaeology of New World. 
B. Archaeology of Old World. 
C. Biological Anthropology of New World. 
D. Biological Anthropology of Old World. 
E. Cultural-Social Anthropology of New World. 
F. Cultural-Social Anthropology of Old World. 
G. Linguistic and Cognitive Anthropology of New 
World. 
H. Linguistic and Cognitive Anthropology ofOld 
World. 
COURSES FOR GRADUATE STUDENTS, minor only 
Courses in Anthropology 
698. ADVANCED TOPICS IN ANTHROPOLOGY. 
(3-0) Cr. 3 each. 
A. General Anthropology. 
B. Archaeology. 
C. Cultural Ecology. 
D. Applied Anthropology. 
E. Economic Anthropology. 
F. Psychological Anthropology. 
G. Polltical Anthropology. 
H. Urban Anthropolo_gy. 
I. Magico-Rellgious Systems. 
J. Kinship Studies. 
699. RESEARCH. 
SOIL SCIENCE 
For description of courses, see Agronomy. 
SPAN 
Advisory Committee: Chalmer J. Roy, Ph.D., Chairman; Arthur M. Gowan, Ph.D.; Millard R. 
Kratochvil, M.A. 
Student Project for Amity among Nations (SPAN) is a program of carefully supervised 
individual foreign study. Participants spend one academic year planning research projects 
and gaining background on the country to be visited. Field studies require at least eight weeks 
abroad during the summer. During the following academic year participants prepare a report 
on their investigation and devote appropriate effort to the promotion of SPAN. 
Total credits offered are 12: 6 for preparation and the field study, 6 for the report and 
SPAN activity. Grades for the first 6 credits are determined by the group adviser; for the 
final 6 credits the grades are determined jointly by the project counselor and the group ad-
viser. Classification may be in university studies courses or in appropriate formal or special 
problems courses. 
SPEECH 
William R. Underhill, Ph. D., Chairman of Department 
Professors: Frank E. Brandt, M.S.; George P. Wilson, Jr., Ph.D. 
Associate Professor: M. Burton Drexler, Ph.D. 
Speech 481 
Assistant Professors: Charles P. Connolly, Ph.D.; Ray D. Dearin, Ph.D.; Nevis E. Hagler, M.A.; 
Sherry Hoopes, M.A; Thomas P. Johnson, M.A.; Paul J. Kaufmann, M.A.; Richard H. Kraemer, 
B.S.; John W. Millsapps, M.A.; Russel M. Myers, M.A.; Richard P. Pheneger, M.S.; Fred J. 
Vallier, M.A.; David W. Waggoner, M.A.; James F. Weaver, Ph.D. 
Instructors: Jane Cox, M.A.; Max K. Culver, M.A.; Richard W. Davenport, M.S.; Herman C. 
Eichmeier, M.A; Sabine C. Elian, M.A.; Donald G. Goslin, M.A.; Mary C. Green, B.A.; Mary 
E. Morgan, M.A.; Paul B. Nemiroff, M.A.; Daniel J. Perkins, M.S.; Feme M. Stone, B.S.; Owen 
Thorson, M.S. 
Undergraduate Study 
The department offers introductory courses designed for all students as part of their gen-
eral education, as a complement to professional training, or as an introduction to further study 
in the field 
A student electing to major in speech may submit, in consultation with his adviser, a pr~ 
gram for the degree Bachelor of Arts. This program of courses may emphasize any one of the 
following options: rhetoric and public address, telecommunlcative arts, or dramatic arts. With 
any one of these the student may also prepare for a career in teaching. For the general re-
quirements of the college, see Sciences and Humanities, Curriculum. 
Basic instruction in the department is designed to establish proficiency ln the oral com-
munication necessary for successful college work and requisite to the demands of personal, 
professional, and civic life. 
Major study in speech can prepare the student for a wide variety of employment oppor-
tunities depending upon his interests, background, and abilities. Students can prepare to teach 
speech and dramatic arts in the secondary schools. (See College of Education.) Students can 
prepare for professional work in theatre, radio, television or rum, and ln such related fields 
as sales, public relations, and publicity. Programs ln speech prepare students for graduate 
study in the various areas of speech at the college or university leveL An undergraduate 
speech major may be used as a background for premedlc~ prelegal, and pretheologlcal studies 
as well as for advanced study in speech pathology. Some students select speech as a major 
ln the pursuit of their liberal arts education. 
The department offers a speech and hearing cllnic for students with individual speech or 
hearing problems. The clinicians are departmental staff members with special tralnlng and 
qualifications in speech and hearing therapy. 
Students who major or minor In speech are encouraged to participate in the extracur-
ricular activities sponsored by the department. These activities include the Iowa State De-
baters, Iowa State Players, and Radio Workshop. Students with a primary interest ln speech 
also are frequently invited to act ln theatre productions and in studen~ected telecommunlca-
tlve arts programs. 
Graduate Study 
Courses open to graduate students for minor credit only are: 327, 329, 375, 376, 378, 
385,400A,400B,400C,431,432,465,478. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
15. REMEDIAL SPEECH. 
(0-2) Cr. 0. F.W.S. 
Prerequisite: Permission or Instructor. 
Analysis of the student's speech handicaps fol-
lowed by intensive training or therapy In the 
speech clinic. 
I 06. THE PERFORMING ARTS. 
(3-0) Cr. 3. F.W.S. 
Theatrical theory and pracUce and ita lnfiuence 
on other performing arts. 
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207. VOICE AND DICTION. 
(3-0) Cr. 3. F.W.S.SSI. 
Development or effective speech habits: voice 
quality, articulation, pronunciation. Individual 
improvement programs. 
208. PHONETICS. 
(3-0) Cr. 3. F.W.S. 
American speech sounds and the international 
phonetic alphabet, exercises In diction and pho-
netic transcription. 
211. FUNDAMENTALS OF SPEECH. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequlslte: Engl. 1 05 or 132. 
Principles of public speaking, audience analysis, 
Interest and attention, selection and organiza-
tion of speech material, delivery. Practice In 
preparation and delivery or extemporaneous 
speeches. 
215. PARLIAMENTARY PROCEDURE. 
(1-2) Cr. 2. F.W.S. 
Principles and forms or parliamentary action 
governing conduct of meetings. Practice in pro-
cedures for small groups as well as for larger 
deliberative assemblies. 
223. INTERCOLLEGIATE DEBATE AND 
FORENSICS. 
Cr. 1 to 3 each time taken, maximum or 6 
credits. F.W.S. 
Participation in intramural or Intercollegiate de-
bate and other forensic events. 
230. TELECOMMUNICATIVE ARTS SEMINAR. 
(1-0) Cr. R; F.W.S. 
Orientation to mass media or television, radio, 
and film; guest lecturers from fields or commer-
cial and educational broadcasting and film; view-
ing and discussion or selected videotaped tele-
vision programs; informational and educational 
films. 
233, 234, 235. TELEVISION WORKSHOP. 
(~)Cr. 2 each. F.W.S.SSI. 
Prerequisite: 234: 233; 235: 234. 
233: Duties of the television director and the 
production team; laboratory practice in use of 
studios and television production equipment. 
234: Intermediate television production Involving 
studios or Exhibit Hall and WOI-TV. 235: Ex-
tensive laboratory experience ln television di-
rection, audio and camera operation, utilizing 
speaking and performance projects. 
237, 238. DEVELOPMENT OF THE MOTION 
PICTURE. 
(2-2) Cr. 3 each. 237: F; 238: W. 
Prerequisite: Engl. 105 or 132. 
237: Early development or motion pictures; 
Individuals responsible for maJor advances in 
theory and techniques. 238: Recent develop-
ments and social trends ln motion pictures. 
241. RADIO WORKSHOP. 
Cr. 1 to 3 each time taken, maximum of 6 
credits. F.W.S. 
Prerequlalte: Engl. 105 or 132, pennllslon of 
Instructor. 
Introduction to radio techniques ln announcing, 
writing, acting, use or sound and music. Prac-
tice ln Integrating the various audio elements 
In the actual production of radio programs. 
250. DRAMATICS. 
Cr. 1 to 3 each tlme taken, maximum ol 6 
credits. F.W.S.SS. 
Prerequisite: Pennllslon of Instructor. 
Practice In acting, directing, costuming, makeup, 
scene construction, painting, or scene design. 
251. BEGINNING ACTING. 
(3-0) Cr. 3. F.W.S. 
Theory and practice In fundamentals of acting 
Including focus, recall, Imagination, and char· 
305. 
309. 
312. 
313. 
317. 
318. 
319. 
322. 
323. 
327. 
329. 
331. 
acterization, with emphasis on pantomime and 
improvisation. 
GENERAL SEMANTICS. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: Engl. 105 or 132. 
Nature of symbolic processes; influence ofverbal 
habits in human affairs; relationships between 
language and personal or social problems; accur-
acy in the use or verbal symbols. 
ORAL INTERPRETATION. 
(3-0) Cr. 3. F.W.S. 
Principles of oral interpretation; practice in anal· 
ysis and reading aloud of literary selections. 
BUSINESS AND PROFESSIONAL SPEAKING. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 211. 
Fundamental principles in oral communication 
for common tyres of professional speeches; ex-
tensive use o video recorder for diagnostic 
analysis or delivery. 
SPEECH FOR THE CLASSROOM TEACHER. 
(3-0) Cr. 3. F.S. 
Prerequisite: 211. 
Oral communication in the teaching profession; 
training in classroom-oriented communication 
activities; extensive use of video recorder for 
analysis or presentation. 
GROUP DISCUSSION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 211. 
Practice and procedures of problem-solving 
groups; communication theories related to group 
procedure and participation. 
LEADERSHIP IN GROUP DISCUSSION. 
(3-0) Cr. 3. S. · 
Prerequisite: 211. 
Theories of group leadership in the specialized 
forms or group discussion, symposium, role· 
playing, forums. 
MOTION PICTURE TECHNIQUES. 
(.Jl. 319.) See Journalism and Mass Communica-
tion. 
ARGUMENTATION. 
(3-0) Cr. 3. F.S. 
Practice in preparing and presenting argumenta-
tive speeches; emphasis on ethical and logical 
duties or the advocate; analysis, evidence, rea-
soning, attack, and defense. 
DEBATE. 
(3-0) Cr. 3. W. 
Debate fundamentals: emphasis on research, 
case construction, and judging; practice In var-
ious debate forms. 
PERSUASION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 211. 
Examination of behavioral research in persua-
sion; scientific methods of evaluating persua-
sive communication; emphasis on application of 
experimental research. 
PERSUASIVE SPEAKING. 
(3-0) Cr. 3. S. 
Prerequisite: 327. 
Audience analysis, attention, perception, sug-
gestion, logical and emotional proof; ethics of a 
persuasive speaker; use or videotape for anal-
ysis. 
TELEVISION AND RADIO BROADCASTING. 
(3-0) Cr. 3. W. 
Prerequisite: Engl. 105 or 132. 
The American structure of radio-television and 
related Industries; analysis of types of programs; 
role of broadcast media In education, entertain-
ment, and public service; standards of evalua-
t.lon. 
332. TELEVISION AND RADIO SPEECH. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Engl. 105 or 132. 
Theory and practice of effective television and 
radio speaking under closed circuit conditions. 
337. TELEVISION PERFORMANCE. 
( 14) Cr. 3. W.S. 
Prerequisite: 207. 
Problems of the television performer; adaptations 
in composition and interpretation whl_c.h the me-
dium requires of the announcer, narrator, master 
of ceremonies, or actor. Studio situations de-
signed to aid student in improving his perfor-
mance skUls. 
348. INFORMATIVE WRITING FOR RADIO AND 
TELEVISION. 
365. 
356. 
360. 
362. 
363. 
369. 
375. 
376. 
378. 
385. 
(Jl. 348) See Journalism and Mass Communi-
cation. 
DRAMATIC PRODUCTION. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 106. 
Principles of play production; choosing the play, 
casting, rehearsing, staging, and Ughtlng. 
COSTUMING FOR STAGE, TELEVISION, 
AND FILM. 
(3-0) Cr. 3. F. 
:Prerequisite: Sophomore standing. 
Costume design and construction; techniques of 
costuming; use of color and materials in theatre, 
television, and film costumes. 
STAGECRAFT. 
(2-2) Cr. 3. F.W. 
Prerequisite: Sophomore standing. 
Technical drawings for constructing scenery; 
tools, materials, and techniques In constructing 
and painting scenery. 
CREATIVE DRAMATICS. 
(3-0) Cr. 3. W.S. 
:Prerequisite: Junior standing, permission of In-
structor. 
Improvisation and playmaking with children and 
adults In the school, home, and community; 
emphasis on the elementary and preschoolchlld. 
PLAY SELECTION. 
(3-0) Cr. 3. S. 
Prerequisite: 106. 
Study of plays suitable for production by school 
and community groups. 
SUMMER THEATRE PRACTICUII. 
Cr. 1 to 6 each time taken, maximum of 12 
credits. 88. 
Prerequisite: Permission of Instructor. 
Practicum ln summer stock or repertory theatre 
Involving production, rehearsal, and performance 
with opportunities for specialization In various 
areas. 
SPEECH CORRECTION PRINCIPLES. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 211. 
Speech disorders found among school children; 
methods which the classroom teacher can em-
ploy In handUng these disorders; referral and 
cooperation wlth the speech therapist. 
ARTICULATION DISORDERS. 
(3-0) Cr. 3. F.W. 
Prerequisite: 376. 
l':tlology, nature, and treatment of articulation 
disorders. . 
STUTTERING. 
(3-0) Cr. 3. W. 
Prerequisite: 376. 
Study of theories and research on stuttering 
behavior and methods of management. 
AUDIOLOGY. 
(3-0) Cr. 3. 8. 
Prerequisite: 37 6. 
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Relationship between speech and hearing; nature 
of sound; hearing conservation; basic audiometric 
testing. 
400A, 4008, 400C. TELECOMMUNICATIVE ARTS. 
CJL 400C) (1-3 to 9) Cr. 1 to 3 each time taken. 
400A: MBxlmum or 6 credlta; 4008: Maximum or 
10 credlta; 400C: Maximum or 8 credits. 400A, 
400C; F. W .S; 4008: F. W .S.SSI. 
Prerequisite: 400A: 331, 332, 348, permission of 
Instructor. 4008: 332, 432, permission of In-
structor. 400C: 319, 4008, permission of In-
structor. 
400A: Creating, writing, and directing of n va-
riety of educational and public Information pro-
grams. Research methods, narrative and exposi-
tional writing techniques, audio control, direction 
or talent, production procedures. Selected pro-
grams each week on \VOI-FM-AM. 4008: Televi-
sion. Students who previously have emphasized 
writing, llghting, staging, newscasting, demon-
stration, and performing wlll work as crews 
t.o create, write, direct, and produce ~rograms 
for weekly broadcasts on \VOI-TV. 400C: The 
first of a four~uarter sequence starts In the 
spring, and Is offered as a lecture and discussion 
course In production procedures. Advanced stu-
dents write, direct and produce dramatic and 
Informational sound motion pictures during the 
following three quarters. 
409. PROGRAMS IN ADVANCED ORAL 
INTERPRETATION. 
(2-2) Cr. 3. W. 
Prerequisite: 309. 
Interpretative ·reading programs: Readers' The-
atre, Chamber Theatre, lecture recital, and 
others. 
412. SPEECH CRITICISM. 
(3-0) Cr. 3. 8. 
Prerequisite: Nine credits of speech and per-
mission of Instructor. 
Development. of speech theory and practice from 
Corax to modern times. Application of princi-
ples of crltlclsm to current public speaking prac-
tices. 
431. TELEVISION PRODUCTION. 
(3-0) Cr. 3. F. 
Prerequisite: 234,337. 
Theory and practice of television production. 
Programs analyzed wlth, reference to staging, 
lighting, sound, shooting, and switching. 
432. TELEVISION DIRECTION. 
(14) Cr. 3. W. 
Prerequisite: 431. 
Translation of facts, ideas, emotions, and atti-
tudes Into meaningful visual and aural lmages. 
439. DOCUMENTARY FILMS. (Jl. 439) (2-2) Cr. 3. W. 
Prerequisite: 237 or 238. 
Analysis of purpose, styles, and structure. 
466. DIRECTING PLAYS. (3-0) Cr. 3. 8. 
Prerequisite: 365, 356. 
Directing plays with special attention gtven to 
problems of casting, rehearsal, blocking, move-
ment, plcturlzatlon, style, mood, and character 
business. 
466. HISTORY OF THEATRE. 
(3-0) Cr. 3. F. 
Prerequisite: 106. 
Theatrical art from ancient tlmes through the 
Middle Ages. 
478. LANGUAGE DISORDERS OF CHILDREN. 
(3-0) Cr. 3. W. 
Prerequisite: 375. 
Normal language development. bases and diag-
nosis of language disorders In children, metho-
dologies for habUltatlng children with language 
disturbances. 
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490. SPECIAL PROBLEMS. 
Cr. 2 to 5 each time taken. 
Prerequisite: Twelve credits In speech, junior 
classification, permission of deparbilent chair-
man. 
A. Rhetoric and Public Address. 
B. Speech Correction. 
C. Theatre. 
D. Speech Education. 
E. Radio, Television, and Film. 
H. Honors. 
495. THE TEACHING OF SPEECH. (Educ. 495) (~) Cr. 3. W. 
Prerequisite: Educ. 305A, 3058, quallty point 
average of 2.5 In 9 credits of speech courses 
designated by the department. 
Problems, methods, and materials related to the 
teaching of speech ln the secondary school. Par-
ticular attention to the extracurricular program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, minor only, open to qualified 
undergraduates 
510. CLASSICAL RHETORIC. 
(4-0) Cr. 4. W. 
Prerequisite: 412. 
Greek and Roman tradition in rhetorical theory, 
practice, criticism, and pedagogy. 
556. DIRECTING THE EDUCATIONAL 
THEATRE PROGRAM. 
(3-0) Cr. 3. SSI. 
Prerequisite: Graduate standing, permission of 
Instructor. 
Problems In directing educational theatre, play 
selection and new dramatic literature, theatre 
management, directing college and high school 
drama programs, conducting high school drama 
contests and festivals. 
590. SPECIAL TOPICS. 
Cr. 2 to 6 each time taken, maximum of 18 
credits. 
Prerequisite: Permission of department chair-
man. 
A. Rhetoric and Public Address. 
B. Speech Correction. 
C. Theatre. 
D. Speech Education. 
E. Radio, Television, and FUm. 
STATISTICS 
Theodore A. Bancroft, Ph. D., Head of Department 
Professors: C. Philip Cox, M.A.; David F. Cox, Ph.D.; Herbert T. David, Ph.D.; Wayne A. Fuller, 
Ph.D.; Donald K. Hotchkiss, Ph.D.; David V. Huntsberger, Ph.D.; Oscar Kempthome, Sc.D.; 
J.K. Sengupta, Ph.D.; George W. Snedecor, D.Sc.; Norman V. Strand, M.S.; B.V. Sukhatme, 
Ph.D.; James A. Walsh, Ph.D.; Leroy Wollns, Ph.D.; George Zyskind, Ph.D. 
Associate Professors: Barry Arnold, Ph.D.; Richard Groeneveld, Ph.D.; Chien-Pal Han, Ph.D.; 
C.C. Mosier, B.S.; Edward Pollak, Ph.D.; Richard D. Warren, Ph.D. 
Assistant Professors: Harold Baker, M.S.; Jon Beadelmann, Ph.D.; Roy Hickman, Ph.D.; Paul 
Hinz, Ph.D.; Dean Isaacson, Ph.D.; William J. Kennedy, Jr., Ph.D.; Glen Meeden, Ph.D.; Richard 
Mensing, Ph.D.; Abel G. Mexas, Ph.D.; Vincent Sposito, Ph.D.; Shashikala Sukhatme, Ph.D. 
Instructors: George Battese, M.S.; Mary Ann Chamberlain, M.S.; John C.W. Lin, M.S.; Jeff 
Meeker, M.S.; John Schmid, M.S.; James Veale, M.S. 
Undergraduate Study 
For the undergraduate curriculum in sciences and humanities, major in statistics, leading 
to the degree Bachelor of Science, see Sciences and Humanities, Curriculum. For the under-
graduate curriculum in biometry see Agriculture, Curricula. 
The curriculum in sciences and humanities with a major in statistics is designed to pre-
pare students for ( 1) graduate study in statistics, and ( 2) positions as assistants to research 
workers in business, industry, or government. This work may include the following: statistical 
design, analysis, and interpretation of experiments and surveys; statistical quality control; 
sample inspection; high-speed data processing; application of statistical principles and methods 
to industrial research and development and to industrial design and specifications; operations 
research to analyze the performance of men, machines, and processes under operational con-
ditions; market, sales, advertising, and consumer research; cost and price analyses; newspaper, 
magazine, radio, and television research; psychological testing; public health studies. Also, 
there are opportunities for work in statistics that require a major in a subject-matter field and 
a minor in statistics. 
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Undergraduate majors in this department usually include the following basic courses ln 
their programs: 101, 341, 342, 343, 380, 401,402, 411, 421, 482. A minor is ordinarily taken 
ln mathematics and consists of Math. 213 and at least three additional courses ln mathema-
tics numbered 300 or higher. It is also advisable to have a strong minor ln a field of appli-
cation. These lists of courses are not to be regarded as statements of fixed requirements or as 
complete outlines of the work necessary for the major. They are given solely for the conve-
nience of students or advisers who wish to estimate the amount of basic, nonspecialized study 
which may be needed. 
The curriculum in biometry is intended for those students who desire to apply mathematics 
and statistics to problems related to agriculture. The curriculum prepares the student to work 
with research scientists in agriculture or for graduate study in related fields. 
Students intending to do graduate work in statistics normally would take additional 
courses in mathematics. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Phllosophy 
with major in statistics, and minor work to students taking major work in other departments. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
essentially equivalent to the curriculum in Sciences and Humanities at this institution, together 
with a year of calculus and a knowledge of statistical theory and methods as contained ln Stat. 
341,342,343,401,402. 
The degree Master of Science may be earned on either a thesis or nonthesis basis. The 
nonthesis option requires the completion of at least 51 credits of acceptable graduate work 
and satisfactory performance on a written examination. 
There is no uniform language requirement for graduate students majoring in statistics. 
The department encourages the student to prepare himself ln foreign languages and in com-
puter language, but speclftc requirements for the degrees Master of Science and Doctor of 
Philosophy are at the discretion of the student's advisory committee. 
Open to graduate students for minor credit only: 401, 402, 403, 411, 421, 431, 436, 447, 
448, 481' 482, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
100. ORIENTATION IN STATISTICS. 
(1-0) Cr. R; F. 
Survey of the field for students planning or 
considering a career in statistics. 
101. PRINCIPLES OF STATISTICS. 
(4-3) Cr. 5. F.W.S. 
Statistical concepts in modern society; frequency 
distributions; elements of statistical inference; 
contingency tables; introduction to regression, 
correlation; analysis of variance, single classi-
fication. 
104. INTRODUCTION TO STATISTICS. 
(2-3) Cr. 3. W.S. 
Statistical concepts with emphasis on experi-
mental problems from biological fields. For stu-
dents in agricultural and biological sciences. 
105. INTRODUCTION TO STATISTICS. 
(3-0) Cr. 3. F.S. 
Prerequisite: Math. 110. 
Statistical concepts with emphasis on engineer-
ing applications. Probability; elements of statis-
tical inference; introduction to order statistics. 
For students in engineering. 
127. BUSINESS ADMINISTRATION STATISTICS. 
(4-3) Cr. 5. F.W.S. 
Obtaining, presenting, and organizing statistical 
data; measures of location and dispersion; the 
normal distribution; regression and correlation; 
time series analysis; index numbers; sampling 
and sampling distributions; tests of hypotheses. 
327. ELEMENTARY BUSINESS STATISTICS. 
(2-3) Cr. 3. F. 
Prerequisite: 101. 
Application of statistical methods to business 
data obtained from random samples and from 
time series: Inference, decision theory, quality 
control, index numbers, forecasting, and simple 
Markov processes. 
341, 342, 343. INTRODUCTION TO THEORY 
OF PROBABILITY AND STATISTICS. 
(3-0) Cr. 3 each. Yr. 
:Prerequisite: Math. 112. 
Probabillty; distribution functions and thelr prop-
erties; sampling distribution; theory of estima-
tion and tests of hypotheses; llnear hypothesis 
theory, regression and correlation; the multi· 
variate normal distribution; nonparametrlc 
methods. 
380. STATISTICAL APPLICATIONS OF 
DIGITAL COMPUTERS. (Com.S. 380) (2-3) Cr. 3. F.W.S. 
:Prerequisite: 101; Com.S. 201 or knowledge of 
computer programming. 
Techniques for using the computer as a tool 
In the analysis of stattstlcal problems. Not open 
for credit to students who have had 481. 
401, 402. STATISTICAL METHODS FOR 
RESEARCH WORKERS. 
~) Cr. 4 each. 401: F.W.SSI; 402: W.S.SSII. 
requisite: 401: 101 or graduateclasslflcatlon, 
5 credits In mathemaUce; 4102: 401. 
The role of statlstlcs In research. Introduction 
to the methods of analydng data from expert· 
menta and surveys. 401: Statletlcal concepts 
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and models; estimation; simple tests of signif· 
lcance; linear regression and correlation; intro-
duction to analysis of variance. 402: Methods 
of analysis of variance Including cross classi· 
flcations; introduction to multiple comparisons; 
factorials; individual degrees of freedom; mul-
tiple regression; covariance. 
403. NONPARAMETRIC STATISTICAL 
METHODS. 
(3-0) Cr. 3. Alt. F. oiTered 1972. 
Prerequisite: 401. 
Analytical procedures for statistical data when 
the dependent variable has ordinal or nominal 
properties; elaborations of chi-square procedures; 
randomization procedures for ranked data and 
data having interval properties; efficiency of 
nonparametric procedures and robustness of com-
parable parametric procedures. 
411. EXPERIMENTAL DESIGN FOR RESEARCH 
WORKERS. 
(3-0) Cr. 3. S.SSI. 
Prerequisite: 402. 
Methods of constructing and analyzing designs 
for experimental investigations; concepts of 
blocking, randomization, and replication; experi-
mental unit technique; complete block designs; 
confounding in factorial experiments; incomplete 
block designs; response surface methodology. 
421. SURVEY DESIGNS FOR RESEARCH 
WORKERS. 
(3-0) Cr. 3. S.SSII. 
Prerequisite: 401. 
Methods of constructing and analyzing designs 
for survey investigations; simple random, strati-
fled, multistage, and multlphase sampling de-
signs; questionnaire construction; methods of 
estimation; techniques of survey investigation. 
431. ELEMENTARY STATISTICAL QUALITY 
CONTROL. 
( 3-0) Cr. 3. S. 
Prerequisite: 101 or 40 1; junior classification. 
Application of statistical principles to manu-
facturing. Survey of control chart technique and 
sampling inspection schemes now in use. 
436. GENETIC STATISTICS FOR RESEARCH 
WORKERS. 
(3-0) Cr. 3. S. 
Prerequisite: 411. 
Statistical concepts in quantitative genetics. Der-
ivation, definition, and estimation of genetic 
parameters. Application of statistical models to 
the design, analysis, and interpretation of quanti-
tative genetic experiments. Genetic and statis-
tical implications of common selection pro-
cedures. 
446, 447, 448. STATISTICAL THEORY FOR 
RESEARCH WORKERS. 
(3-0) Cr. 3 each. 446: F; 447: W.SSI; 448: 
s.ssu. 
Prerequisite: 446: Math. 109; 447: 446 or Math. 
112; 448: 447. 
Primarily for graduate students not majoring in 
statistics. Emphasis on the aspects of the theory 
underlying statistical methods. Probability, pop-
ulation distribution functions and their proper-
ties, sampling distributions, orthogonal linear 
functions, estimation, tests or hypotheses, re-
gression. 
481. PROCESSING OF STATISTICAL DATA. 
(Com.S. 481) (2-0) Cr. 2. W. 
Prerequisite: 401, Com.S. 201. 
Introduction to programming statistical anal-
yses for research problems. Not open for credit 
to students who have had 380. 
482. PROCESSING OF STATISTICAL DATA. 
(Com.S. 482) (2-0) Cr. 2. S. 
Prerequisite: 402, and 380 or 481. 
Use of high-speed electronic computers in prob-
lems in statistical analysis. Programming tech-
niques include assembly and compiler routines. 
490. SPECIAL PROBLEMS. 
Cr. var. 
Prerequisite: Fifteen credits in statistics. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. INTERMEDIATE STATISTICAL METHODS. 
(3-0) Cr. 3. F. 
Prerequlalte: 402. Bancroft. 
Special situations in the analysis of variance; 
multiple comparisons; transformations; multiple 
covariance; fitting of polynomials and nonlinear 
regression; extension of chi-square applications. 
505. PSYCHOMETRICS. 
(Paych. 605) (3-0) Cr. 3. S. 
Prerequisite: ~02, Psych. 440. Wollns. 
Theories of psychological scaling and measure-
ment; derivation of formulas used in rellabillty 
experiments; useful approximation procedures. 
506. FACTOR ANALYSIS. 
(Psych. 606) (3-0) Cr. 3. F. 
Prerequlalte: 506. Wollns. 
Derivation of procedures from the general model 
of factor analysis. Thurstone•s, Hotelling's, and 
Lawley's factorial methods. Criteria for signlfl-
cance of factor loadings and for testing for mini-
mum rank. Factor rotation. 
508. SOCIOMETRIC STATISTICS. 
(3-()) Cr. 3. F. 
Prerequisite: 402. Warren. 
Sociological models, lncludl~ linear models, and 
their application to soclolo cal data. Criterion 
variables, selection of pre lctor variables, es-
timation, dummy variables, residuals, and causal 
Inferences. Metliods of sociological scaling, index 
construction, and composite measures. 
511, 512. DESIGN OF EXPERIMENTS. 
(3-0) Cr. 3 each. 511: W; 512: S. 
Prerequisite: 401, 448 or 541. Zyskind. 
Intermediate theory of least squares; classifi-
catory and functional models, estlmability, 
missing observation procedures and the analysis 
of variance and covariance. Principles of sta-
tistical design for experimental investigations 
in biological, agricultural, and industrial re-
search; tests; estimation; randomized blocks; 
Latin-squares; Graeco-Latin squares; 2n, 3n, and 
other factorial systems; fractional replication; 
simple split-plot trials; introduction to quasi-
factorial and Incomplete block designs; deter-
mination of optima. 
521,522. DESIGN OF SURVEYS. 
(3-0) Cr. 3 each. 521: W; 622: S. 
Prerequisite: 521: 401, and 448 or 641; 622: 
521. Han, B.V. Sukhatme. 
Comprehensive account of sampling theory as 
developed for use in sample surveys; simple 
random, stratlfied, systematic, cluster, and mul-
tistage sampling; methods of estimation, in-
cluding ratio and regression techniques; non-
sampling errors; descriptive vs. analytical sur-
veys. 
531. INDUSTRIAL STATISTICS: PROCESS 
CONTROL. 
(I.E. 631) (3-0) Cr. 3. Alt. F, offered 1972. 
Prerequlsfte: 343 or 448. Mensing. 
Sequential analysis; continuous sampling plans; 
statistical process ·control; cost functions and 
Bayes procedures. 
533. INDUSTRIAL STATISTICS: RELIABILITY. 
(I.E. 533) (3-0) Cr. 3. Alt. F, offered 1971. 
Prerequisite: 343 or 448. Mensing. 
Probabilistic aspects of reliability models· in-
ference for reliablllty parameters; design orm'ulti-
component systems; replacement and inspection 
policies. 
535. BIOLOGICAL STATISTICS. 
(3-0) Cr. 3. S. 
Prerequisite: 402. C.P. Cox. 
Direct and indirect biological assay; dose re-
sponse curve; parallel line and slope ratio as-
say; crossover design; multiple assays; quanta! 
responses; probit analysis. 
536, 537. GENETIC STATISTICS. 
(Gen. 536, 537) (3-0) Cr. 3 each. 536: Alt. F, 
offered 1972; 53'7: Alt. W, offered 1973. 
Prerequisite: 402, 448, Gen. 30 I; or Gen. 460, 
permission of Instructor. Pollak. 
Probability applied to genetic systems; theory 
of inbreeding; estimation or genetic parameters 
and testing or genetic hypotheses; models for 
quantitative inheritance; partition or genotypic 
variance; covariances among relatives with ran-
dom mating and with selflng; experimental de-
signs for evaluating parameters; phenotypic 
selection for quantitative traits. 
538. ECONOMETRIC STATISTICS. 
(Econ. 538) (3-0) Cr. 3. F. 
Prerequisite: 448. Fuller. 
c;eneralized linear regression models, dummy 
variables; miscellaneouR estimation problems, 
autocorrelated errors, errors in variables, mul-
ticolinearity; estimation or parameters in simul-
taneous equation systems. 
539. OPERATIONS RESEARCH. 
(Econ. 539, I.E. 539) (3-0) Cr. 3. W. 
Prerequisite: 343 or 448. Mensing. 
Topics in game theory, programming, and the 
theory or queues. 
540. OPERATIONS RESEARCH METHODS 
AND ECONOMIC ANALYSIS. 
(Econ. 540, I.E. 540) (3-0) Cr. 3. Alt. S, offered 
1972. 
Prerequisite: 446 or Math. 112, and Econ. 537 
or Stat. 539. Sengupta. 
Techniques of inventory control and manage-
ment; other types of control, forecasting, and 
optimization techniques; methods of simulation 
and sensitivity programming and their economic 
applications; programming under risk in dynamic 
models of transportation, allocation, and replace-
ment; dynamic and recursive programming; 
methods of quantitative planning of economic 
policy. 
541,542,543. THEORY OF PROBABILITY 
AND STATISTICS. 
(3-0) Cr. 3 each. Yr. 
Prerequisite: 541: Math. 409 or 414; 542: 541, 
and Math. 410 or 415; 543: 542. Arnold, 
Meed en. 
COURSES FOR GRADUATE STUDENTS, 
601. ADVANCED STATISTICAL METHODS. 
(3-0) Cr. 3. F. 
Prerequisite: 501, and 448 or 543. C.P. Cox. 
Principles of regression analysis; general ortho-
gonal polynomials; multivariate analysis in-
cluding Hotelling's T 2• the linear discriminant 
function and the analysis of dispersion; regres-
sion nonlinear in the parameters; seminars on 
special topics. 
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Development of distribution theory from the 
theory of probabiUty; common distribution func-
tions; derivation of sampling distributions with 
particular attention to normal populations; es-
timation by maximum likelihood; likelihood ratio 
tests of parametric hypotheses; introduction to 
general linear hypothesis theory; elements of 
sequential analysis; distribution free methods. 
544. STATISTICAL DECISION THEORY. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 539. David. 
Admlssibillty and completeness; decision func-
tions; Bayes and minimax solutions; sequential 
and nonsequential cases; utility and principles 
of choice. 
545. STOCHASTIC PROCESSES. 
(3-0) Cr. 3. SSII. 
Prerequisite: 541. Arnold. 
Stationary processes with emphasis on the time 
domain; transformations and derived processes; 
normal and Poisson processes; renewal theory; 
Markov chains; harmonic analysis of processes. 
546. NONPARAMETRIC STATISTICAL THEORY. 
(3-0) Cr. 3. S. 
Prerequisite: 542. S. Sukhatme. 
Introduction to nonparametric problems; one-
sample, two-sample, and c-sample problems; or-
der statistics and their applicationsi rank tests, 
tests for location and dispersion ana their large 
sample properties; tests based on sample dls· 
tributlon functions; asymptotic relative efficiency 
of nonparametric tests. 
549. MATHEMATICAL PROGRAMMING. 
(3-0) Cr. 3. S. 
Prerequisite: 539 or Econ. 537; one course In 
computer programming. Sposito. 
Techniques for determlnlng the optima of linear 
and nonlinear models Including llnoar, Integer, 
quadratic, convex, and geometric programming 
applied to economic, engineering, and statistical 
problems. 
554,555. PROBABILITY. 
(Math. 554, 555) See Mathematics. 
580. STATISTICAL COMPUTATIONS ON 
DIGITAL COMPUTERS I. 
(Com.S. 580) (3-0) Cr. 3. W. 
Prerequisite: 402; 342 or 448 or 542; Math. 
307, Com.S. 201 or knowledge of Fortran. 
Kennedy. 
Programming techniques and methods for so-
lution of problems ln multiple linear regres-
sion, nonlinear regression, analysis of variance. 
581. STATISTICAL COMPUTATIONS ON 
DIGITAL COMPUTERS II. 
(Com.S. 581) (3-0) Cr. 3. S. 
Prerequisite: 580, and Math. 409 or 414. 
Kennedy. 
Topics ln the use of digital computers for the-
oretical Investigations in statistics; evaluating 
statlstlcal distribution functionsh Monte Carlo 
techniques, programming symbo c operations. 
590. SPECIAL TOPICS. 
Cr. var. 
A. Theory. 
B. Methods. 
C. Design of Experiments. 
D. Design of Surveys. 
major or minor 
608. SEMINAR ON STATISTICAL METHODS. 
Cr. var. 
Prerequisite: 501; 448 or 543. 
611, 612. ADVANCED DESIGN OF EXPERIMENTS. 
{3-0) Cr. 3 each. 611: Alt. W; 612: Alt. S, of-
fered 1973. 
Prerequisite: 512, 641. Kemptbome. 
Randomization theory of designs; general theory 
orractorlal designs; fractional repllcatlon; theory 
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of ~uaslfactorlal and incomplete block designs; 644. SE~UENTIAL STATISTICAL DECISION 
ana ~sis of groups of experiments; treatments TH ORY. 
appl ed ln sequence; designs for determining (3-0) Cr. 3. Alt. F, offered 1972. 
optima. Prerequisite: 543, 544, one course in probablllty. 
David. 621. ADVANCED DESIGN OF SURVEYS. Several-source sequential analysis, optimal stop ~)Cr. 3. Alt. W, offered 1972. rules, Markovian sequential decision models. 
erequlslte: 522, 543. Han, B. V. Sukhatme. 
Advanced to~lcs In samrlin~ theory as used 646. TIME SERIES. 
In survea des gn; une~ua pro abilitL sampling ~con. 646) 13-0) Cr. 3. Alt. S, offered 1973. 
with an without rep acement; unb ased ratio erequislte: 48 or 543. Fuller. 
and re~resslon tyfue estimators; analytical treatr Stochastic processes; covariance and spectral 
ment o nonsamp ng errors. representations; moving average and auto-re-
622. SEMINAR ON DESIGN OF SURVEYS. gressive schemes; Fourier and periodogram anal-
Cr. var. Alt. S, offered 1972. yses; serial correlations; analysis of trend, sea-
Prere~ulslte: 621. Han, B.V. Sukhatme. sonal variations, and cyclical variations; method 
Specla topics of current interest in design of of variate differences. 
surveys; review of recent literature. 647. MULTIVARIATE ANALYSIS. 
638. ADVANCED ECONOMETRIC STATISTICS. (3-0) Cr. 3. F. 
v=con. 638) ! 3-0) Cr. 3. Alt. W, offered l 97 2. Prerequisite: 543, Math. 307. Han. Multivariate normal distribution, Wishart dis-rerequlslte: 38. Fuller. tribution, Hotelllng's T 2 , multivariate regres-Simultaneous equation systems of economic re-
sion analysis, discriminant functions. latlonsh3>s: Identification, methods of estlma-
tion, an computational l~out. Distributed lag 648. SEMINAR ON THE THEORY OF 
models. Problems of spec cation, aggregation, STATISTICS AND PROBABILITY. 
and prediction in econometric analysis. Cr. var. 
639. STOCHASTIC AND CONTINUOUS Prerequisite: 543. 
PROGRAMMING. 649. RECENT DEVELOPMENTS IN 
~3-0) Cr. 3. Alt. F. offered 1971. STATISTICS AND PROBABILITY. 
rerequlslte: 539, 543. David. ~3-0) Cr. 3. 
Distributions of ~arne values and pro~ram op- rerequisite: 642, 643. 
tlma. Generalize Tchebycheff inequal ties and Material selected from an area of research such 
continuous programs. as sequential analysis, decision theory, non-
641. GENERAL THEORY OF LINEAR parametric inference, stochastic processes. 
HYPOTHESIS. 661. THEORIES OF INFERENCE. ~3-0) Cr. 3. F. ~)Cr. 3. SSI. 
rerequlsite: 543, Math. 307. Zysklnd. erequlslte: 543, one 600-level course in sta-Theory of least squares; theory of general lin- tistlcs. Kempthome. 
ear hypothesis; analysis of multiple classlfica- Review of basic aspects, condensation of data, tlon data; components of variance. sufficiency, the likelihood function, Bayes' the-
642. PROBABILITY AND DISTRIBUTION orem, fast rejection of Bayesian processes, sta-
THEORY. tlstlca tests, problems and obscurities, statls-
~-0) Cr. 3. W. tical intervals, problems of validity, likelihood 
er~ulslte: 543, Math. 514. inference, recent Bayesian inference, review of 
Proba lllty measure and distribution functions; basic writings. 
random variables; characteristic functions; as- 680. SEMINAR ON STATISTICAL ymptotlc distributions. COMPUTATIONS. 
643. THEORY OF ESTIMATION AND TESTING Cr. var. F. 
OF HYPOTHESES. Prerequisite: 581, permission of Instructor. 
i!!-0) Cr. 3. S. Computational as1ects of the research topics 
erequlslte: 543. of those individua s enrolled in the course. AI-
Neyman-Pearson theory of testlnf hypotheses; gorithms for the solution of theoretical and ap-
point and interval estimation; suffic ent statistics; plied problems in statistics. 
elements of decision theory. 699. RESEARCH. 
SURVEYING AND MAPPING 
Rolland L. Hardy, Dr.-Ing., Professor in Charge 
The surveying and mapping program is administered by the Department of Industrial En-
gineering in cooperation with the Department of Civil Engineering. It leads to the degree of 
Bachelor of Science with major in engineering operations. 
This program is designed for students who desire a broadly based knowledge of surveying 
and mapping. Graduates of this program should find opportunities with consulting fl1"IIls in-
volved ln aerial surveying and mapping, and in land surveying. 
Other career opportunities exist in industry and government. Employment by industry 
frequently involves research, development, and testing of advanced geodetic and photograrn-
metrlc systems. Federal, state, and local government activity includes national geodetic and 
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mapping programs, public land surveys, natural resources exploration, control of land use, 
subdivision design review, and other administrative or legal control matters. 
The required courses In the surveying and mapping program Include all the reql:llred 
courses and group requirements ln the engineering operations curriculum. 
The following number of credits in surveying, mapping, and related courses are also re-
quired: 
Credit in surveying and mapping at the 300 level or above 27 
Credit in civil engineering, urban planning, or engineering 
mechanics 17 
The 27 credits in surveying and mapping may be used to satisfy the engineering opera-
tions group requirement for sequences In an engineering area. The 17 credits ln clvll engi-
neering, urban planning, or engineering mechanics must he In courses beyond those used to 
satisfy any of the group requirements in the regular engineering operations curriculum. Civil 
enginee~ courses used to satisfy this req.ulrement, either in full or in part, must be ln 
an area other than surveying. 
The minimum requirement for graduation in the surveying and mapping program is 197 
credit hours. 
-
TELECOMMUNICATIVE ARTS 
For description of courses, see English and Speech. 
TEXTILES AND CLOTHING 
Margaret C. Warning, Ph.D., Head of Department 
Professors: Norma R. Hollen, M.S.; Fannie Potgieter, M.A.; Jane Saddler, M.S.; Gettel Winakor, 
Ph.D. 
Associate Professors: Donna R. Danielson, M.S.; Ruth E. Hall, Ph.D.; Agatha L. Huepenbecker, 
Ph.D. 
Assistant Professors: Mary Burton, M.S.; Marilyn DeLong, P)l.D.; Lois A. Ingels, M.S.; Anita 
M. Javier, M.S.; Carolyn J. Kundel, Ph.D.; Harriet LaGrange, M.S.; Harriet W. Lewis, M.S.; 
Evelyn L. Shibles, M.S.; Arlene M. Stein, M.S.; Elsie K. Wllliams, M.S.; Jacquelyn A. Yep, M.A. 
Instructors: Phyllis Brackelsberg, M.S.; Comella Buck, B.S.; Susan B. Occelll, B.S.; Bertha 
E. Seifert, M.S 
Undergraduate Study 
Courses ln textiles and clothing furnish knowledge and tralnlng essential to the consumer 
for providing clothing and household fabrics for the individual, the family, and the home. The 
aesthetic, economic, soclologlcal, psychological, scientific, and cultural aspects of textiles and 
clothing are stressed. 
The ~apartment offers work for the degree Bachelor of Science with majors ln textiles 
and clothing, and textiles and clothing and related science. These majors, and the two options 
within eacq, provide preparation for many different kinds of positions and a basis for advanced 
study. 
The major ln textiles and clothing prepares students for careers ln textiles and clothing. 
Option 1, design, ls planned for those Interested ln the aesthetic aspects of textiles and clothlng 
and ln apparel or textile designing. Option 2, merchandlslng, prepares the student for such 
positions as comparison shopper, fashion stylist or coordinator, assistant buyer or buyer, mer-
chandise manager, copywriter, fashion market reporter, director of fashion board, owner-man-
ager of small store, director of education of sales .personnel, shopping service director. Super-
vised work experience ln a department store may be ·arranged 
The major ln textiles and clothing and· related. sclence,ls.-deslgned for those who wish to 
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prepare for advanced study leading to careers in college teaching or in research. Option 1 
enables the student to emphasize the physical sciences, thereby laying the foundation for 
further study and for research in textiles. Option 2, the social science option, is designed for 
the student interested in the economic, sociological, or psychological aspects of clothing and 
tex-tiles. 
Graduate Study 
The department offers work for the degree Master of Science with major in textiles and 
clothing, and minor work to students taking major work in other departments. 
Prerequisite to major graduate work is the completion of courses in applied art, chem-
istry (including inorganic and organic), economics, textiles and clothing (including specific 
courses in general textiles, clothing construction, and costume designing). Additional prere-
quisites may be required, depending upon the nature of the work the student wishes to pur-
sue. 
The foreign language requirement will be established at the discretion of the student's 
advisory committee. 
Open to graduate students for minor credit only: 404, 410, 414, 429, 454, 464, 465, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
104. TEXTILES. 
(2-3) Cr. 4. F.W.S.SSI. 
~undamental weaves, yarn, fibers, color, and 
finishes with reference to selection of fabrics 
in relation to end usc. 
121. CLOTHING CONSTRUCTION. 
(0-9) Cr. 3. F.W.S. 
tommerclul patterns and their use. Principles 
of clothing construction. 
125. PATTERN MAKING AND CLOTHING 
CONSTRUCTION. 
(2-7) Cr. 4. F.W.S.SSI. 
Prerequisite: Placement test-X classification or 
121. 
The use of commercial basic patterns and de-
velopment of foundation patterns; fiat pattern 
designing and related garment construction; 
making patterns for and constructing selected 
dress design in appropriate fabric. 
210. SOPHOMORE SEMINAR. 
(1-0) Cr. 1. F.W.S. 
Prerequisite: Sophomore or transfer standing. 
Orientation to textiles and clothing; professional 
opportunities. 
225. DRAPING. 
(2-4) Cr. 4. F.W.S.SS. 
Prerequisite: 125, credit or classification in 245. 
Draping with emphasis on designing, fitting, and 
construction. 
245. CLOTHING SELECTION. 
(2-3) Cr. 3. F.W.S.SSII. 
Selection of appropriate and becoming clothing 
for individuals, with recognition of social, eco-
nomic, and design factors. 
304. APPLIED TEXTILES. 
(3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 104. 
Application of basic principles of textiles in 
specific end uses; household textiles, clothing, 
nonwoven textiles; emphasis on serviceability, 
aesthetic, economic, and psychological aspects. 
326A, 3268. CHILDREN'S CLOTHING. 
326A: (2-0) Cr. 2. F.W.S.SSII. 3268· (0-6) Cr 2 F.W.S.SSII. . . . 
Prerequisite: 3268: 125 and claaalftcatlon In 
326A. 
326A: Selection of clothing as it relates to 
growth and development of the child. Evalua-
tion of ready-to-wear. 326B: Designing and con-
struction of suitable clothing for children. 
345. COSTUME DESIGN. 
(2-4) Cr. 3. F.W.S. Alt. SSI, offered 1972. 
Prerequisite: 245, A.A. 278. 
Creative problems based on source material 
commonly used in designing clothing 
365. TEXTILES AND CLOTHING 
MERCHANDISING. 
(3-0) Cr. 3. F.S. 
Prerequisite: I.Ad. 340 or Econ. 466. 
Principles of merchandising as applied to clothing, 
accessories, and household textiles. 
401. SENIOR STUDY TOUR. 
A, B: Cr. R; C: Cr. 1. A: F; B: S; C: Between 
W. and S. 
Prerequisite: Credit or classification In 414 or 
454, junior or senior classification. 
Study of and visits to mills, factories, dress 
houses, stores, m1,1seums, and laboratories. 
404. ADVANCED TEXTILES. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 304, Chern. 231, 2328. 
New developments in the textile field as re-
ported in current literature. 
410. TEXTILES AND CLOTHING 
DEPARTMENT SEMINAR. 
(2-0) Cr. 1. S. 
Prerequisite: Senior standing. 
414. HISTORIC TEXTILES. 
(3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 104, Blat. 202. 
Development of textiles from ancient times; a 
study of specific historic textiles; contemporary 
interpretations of historic textile designs. 
429. CUSTOM TAILORING. 
(2-6) Cr. 4. F.W.S.SS. 
Prerequisite: 225. 
Custo"! tailoring techniques applied in making 
women s suits and coats. 
454. HISTORY OF COSTUME. 
(3-0) Cr. 3. F.S. Alt. SSI, offered 1973. 
Prerequisite: Hlst. 202. 
Styles of costume in western civilization from 
ancient times to the present day; cultural and 
economic factors associated with the develop-
ment, adoption, and abandonment of styles. 
464. FAMILY CLOTHING CONSUMPTION. 
(3-0) Cr. 3. F. W .S. Alt. SSI, offered 1972. 
Prerequisite: 304, Econ. 241, 242. 
Current theories of clothing consumption; factors 
affecting family clothing expenditure; production 
and distribution of textile and clothing products 
for the consumer market. 
465. INTRODUCTION TO SOCIOLOGICAL AND 
PSYCHOLOGICAL ASPECTS OF CLOTHING 
AND TEXTILES. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: 104, 245, Psych. 101, Soc. 134. 
Origins and functions of clothing and textiles 
for individuals and societies, primitive and mod-
ern. 
4708, 470D, 470G. SUPERVISED EXPERIENCE. 
Cr. 2 to 5. 
Prerequisite: Recommendation of department. 
4708: Nine to 12 credits from 414, 454, 4908, 
490E; 6 credits in anthropology strongly recom-
mended. 470D: Junior or senior classification, 
225, 345, 464; 326, 429, 454, 465, and A.A. 279 
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recommended. 4 70G: Junior or senior classifica-
tion with previous retalllng experience; Econ. 
466 or I.Ad. 340 strongly recommended. 
Supervised work experience In a cooperating 
retail or manufacturing firm, design studio, or 
museum. 4708: Historic textiles and clothing; 
4700: Costume design and manufacture; 470G: 
M erchandlslng. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 4 per quarter. 
Prerequisite: Ten credits In textiles and clothing, 
permission from the department head and In-
structor. 
A. Textiles. 
B. Historic Textiles. 
C. Clothing Construction. 
D. Costume Design. 
E. History of Costume. 
F. Sociological and Psychological Aspects of Tex-
tiles and Clothing. 
G. Economic Aspects of Clothing. 
H. Honors. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
500. SHORT COURSE. 
Cr. arr. SS. 
501. INTERNATIONAL STUDY TOUR. 
Cr. 1 to 8. SS. 
Prerequisite: Junior, senior, or graduate classi-
fication; 414 or 454 or equivalent. 
A short period of orientation (lectures, films, 
discussion, short field trips, and study) before 
travel to observe garments and textiles ln mllls, 
factories, homes, stores, laboratories, and mu-
seums. Countries studied and visited wlll vary. 
504. EXPERIMENTAL TEXTILES. 
(2-4) Cr. 3. S. 
Prerequisite: 404, senior or graduate classifica-
tion. 
Experience in planning, executing, and reporting 
introductory studies in textile research; review 
of pertinent literature and testing of fabrics 
using equipment available. 
523. EXPERIMENTAL CLOTHING 
CONSTRUCTION. 
(2-4) Cr. 3. W. 
Prerequisite: 225 or graduate standing. Saddler. 
Experimental approach to the study of factors 
influencing sewing construction; evaluation of 
sewing techniques. 
525. ADVANCED DRAPING. 
(2-4) Cr. 3. S.SS. 
Prerequisite: 225, 345. Shlbles, Burton. 
Application of design and pattern-making prin-
ciples to various fabrics and styles. 
528. THEORY OF PATI'ERN DRAFTING AND 
DESIGNING. 
(3-6) Cr. 3. F.S.SSI. 
Prerequisite: 225, senior or graduate classifi-
cation. Hollen, Kundel. 
Analytical study of commercial pattern charac-
teristics. Drafting of personal basic pattern or 
"block" and application of drafting principles 
to a figure with fitting problems. Pattern de-
signing on the drafted "block." 
529. EXPERIMENTAL TAILORING. 
(2-6) Cr. 4. W. 
Prerequisite: 429 or equivalent; senior or grad-
uate classification. Kundel. 
Study or an experimentation in tailoring tech-
niques as applied to various fabrics used In 
coats and suits. 
544. ADVANCED COSTUME DESIGN. 
(2-4) Cr. 3. W.S.SSI. 
Prerequisite: 345. DeLong. 
A visual and theoretical analysis or the costume-
body form; application or this analysis to spe-
cific group and Individual design problems. 
554. ADVANCED HISTORY OF COSTUME. 
(2-0) Cr. 2-3. W. 
Prerequisite: 454, senior or graduate classifica-
tion. Winakor. 
Study or garments In the historic collection and 
their relationship to other sources or Informa-
tion: research techniques; Individual study or 
selected periods. 
565. THE SOCIOLOGICAL AND PSYCHOLOGICAL 
ASPECTS OF CLOTHING AND TEXTILES. 
(3-0) Cr. 3. W.SS. 
Prerequisite: 465. Warning, Hall. 
Readings in and investlgatlon or social and 
psychological aspects of clothing and textiles. 
Written and oral reports or research and 
readings. 
590. SPECIAL TOPICS. 
Prerequisite: Permission or the department head 
and professor or professors concerned. 
A. Textiles. 
B. Historic Textiles. 
C. Clothing Construction. 
D. Costume Design. 
E. History or Costume. 
F. Socio-psychologlcal Aspects or Textiles and 
Clothing. 
G. Economic Aspects or Clothing. 
COURSES FOR GRADUATE STUDENTS, major or minor 
610. SEMINAR. 
Cr. arr. W. Wlnakor. 699. RESEARCH. 
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UNIVERSITY STUDIES 
George C. Christensen, Ph.D. 
Vice President for Academic Affairs 
Certain interdisciplinary courses are offered through University Studies, at the discretion 
of the Vice President for Academic Affairs and the University Curriculum Committee. No major 
is available in University Studies, but credit obtained through University Studies offerings may 
be applied toward a degree in any of the colleges, consistent with the stipulations of the stu-
. dent's curriculum. 
Requests to make use of University Studies 101, 102, 103, 290, 301, 302, 303, and 490 
should be directed to the Vice President for Academic Affairs and should be accompanied by 
a positive recommendation from the department heads and deans of the instructors making the 
request. The University Curriculum Committee will consider all requests and recommend to 
the Vice President regarding their disposition after consultation with relevant college and Uni-
versity committees. 
The remaining University Studies courses are the responsibility of various university com-
mittees, as indicated. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
101, 102, 103. INTERDISCIPLINARY STUDIES. 
Cr. var. Yr. 
Experlmentallnterdlsclpllnary courses offered by 
an Interdepartmental group. lntended primarily 
for freshman and sophomore offerings. 
111, 112, 113. FRESHMAN SEMINARS. 
(2-0) Cr. 1 each. Yr. 
Student-organized dlsCllsslons, led by university 
faculty members. Subjects of current Interest to 
be discussed in each section will be announced 
in advance. Offered on satisfactory-fail basis 
only. 
290. SPECIAL TOPICS. 
Cr. var. 
Independent study on topics of an interdisci-
plinary nature. Intended primarily for freshmen 
and sophomores. 
H. Honors Program. 
I. International Studies. 
301,302,303. INTERDISCIPLINARY STUDIES. 
Cr. var. Yr. 
Experimental interdisciplinary courses offered 
by an Interdepartmental group. Intended pri-
marily for junior and senior offerings. 
321 H, 322H, 323H. UNIVERSITY HONORS 
SEMINARS. 
(2-0) Cr. 1 or 2 each time elected. Yr. 
Prerequisite: Membership In the University Hon-
ors Program and permission of chairman of the 
University Honors Program Committee. 
I nterdlsclpllnary seminars on topics to be an-
nounced in advance. Offered on a satisfactory-
fail basis only. 
420. ENVIRONMENTAL STUDIES. 
Cr. var. 
Multidisciplinary courses sponsored by the En-
virontology Council that examine major environ-
mental problem areas from a broad systems 
perspective. 
430. SEMINAR IN INTERNATIONAL STUDIES. 
(3-0) Cr. 3. F.W.S. 
Prerequisite: Major ln International studies. 
Other students may be permitted to enroll if 
space ls avaUable. 
Seminar in international studies, sponsored by 
the International Studies Committee and offered 
by faculty from throughout the University. In-
tended primarily for juniors and seniors. 
437. FOREIGN STUDY. 
Cr. var. F.W.S.SS. 
Prerequisite: Permission of chairman of the In-
ternational Studies Committee. 
Individual and group study in foreign countries. 
Intended primarily for juniors and seniors. 
490. SPECIAL TOPICS. 
Cr. var. 
Independent study on topics of an interdisci-
plinary nature. Intended primarily for juniors 
and seniors. 
H. Honors Program. 
I. International Studies. 
URBAN PLANNING 
Thomas A. Barton, M.L.A., Professor in Charge 
Professor: John R. Fitzsimmons, M.L.A. 
Associate Professors: William A. Malone, M.S.; Frank W. Osgood, M.C.P. 
Assistant Professors: Burl A. Parks, B.S.; Richard F. Sale, M.C.P. 
Urban Planning 493 
Undergraduate Study 
For undergraduate curriculum in Urban Planning leading to the degree Bachelor of Science 
see College of Agriculture, Curricula. ' 
The urban planner is concerned with the economic, social, and physical aspects of develop-
ment of a geographic or political area. He must attain a broad comprehension of city and re-
gional developments, their interrelationships, and the extent of their changing needs. The urban 
planner finds opportunities for professional service with organizations such as city county 
state, and regional planning boards and with the offices of planning consultants. ' ' 
Graduate Study 
The department offers work for the degree Master of Science with a major in town and 
regional planning. Minor work is offered to students taking major work in other departments. 
The degree Master of Science, major in town and regional planning, is granted upon the com-
pletion of two years of graduate study with a minimum of 60 credits in residence at Iowa State 
University and a total of 77 credits. Planning specializations available include: 
Administration 
Economic Planning 
Resource Conservation 
Urban Renewal 
Transportation Planning 
Urban Design 
Human Resources Planning 
Housing 
Systems Analysis 
State and Regional Planning 
A student expecting to do major work in town and regional planning should previously 
have taken courses in the principles of economics, political science, sociology, statistics, com-
puter science, urban planning, design, and graphic presentation. If a student has not previously 
taken a computer science undergraduate course, he will be required to study this subject as 
supporting work, without graduate credit, early in his graduate program. In the case of de-
ficiencies in other areas, supporting work in those areas may also be required. 
For the degree Master of Science, the foreign language requirement, if any, is established 
on an individual basis by the program of study committee. 
Satisfactory completion of the core requirements and the acceptance of a thesis ( 12 credits) 
is required for the M.S. degree. The core requirements are: 
Planning Theory 
Planning Techniques 
Background Components 
Planning Law 
Planning Studio 
Planning Research 
Seminars 
6 credits (Ur.Pl. 561, 562) 
3 credits (Ur.Pl. 571) 
9 credits (Econ. 461, Pol.S. 512, Soc. 410) 
3 credits (Ur.Pl. 592) 
9 credits (Ur.Pl. 531, 532, 533) 
3 credits (Ur.Pl. 541) 
4 credits (Ur.Pl. 511, 512, 513, 614) 
In addition, the student is expected to complete 3 months of acceptable work experience ln a 
planning office between his first and second year. 
Open to graduate students for minor credit only: 372, 380, 383, 395, 431, 432, 433, 490, 
492. The prerequisite of Ur.Pl. 253 is waived for graduate students in design or social science 
fields and may be waived for other graduate students by the instructor. 
For students interested ln interdisciplinary study of housing, a program ls admlnlstered 
in cooperation with the departments of Applied Art, Architecture, Family Environment, and 
Landscape Architecture. For details consult the head of the department. 
494 Courses and Programs 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
110. ORIENTATION IN URBAN PLANNING. 
(1-0) Cr. R; F. 
Survey of urban planning and allled fields. 
112. GRAPHIC COMMUNICATION. 
(L.A. 112) See Landscape Architecture. 
253. SURVEY OF URBAN PLANNING. 
{3-0) Cr. 3. W.S. 
A historical survey of planning, the nature and 
problems of urban areas, and the goals, pro-
cedures, and results of urban planning. 
270. FORCES SHAPING OUR URBAN 
ENVIRONMENT. 
{3-0) Cr. 3. W. 
lntroduction to the social, political, physical, 
and economic forces shaping urban areas and 
their interrelationships. Topics include value 
identification and measurement; city size and 
form as affected by social, economic, and phys-
ical forces; land-use types, groupings and their 
interrelationships; and political decision making 
and plan implementation. (Course intended to 
give a comprehensive picture of planning in 
urban development by showing important roles 
other urban disciplines play in the planning pro-
cess and the interrelationships of these dis-
ciplines.) 
341. TRAVEL AND PRACTICE. 
Cr. R; F. 
Field trip. 
372. PLANNING ANALYSIS AND 
TECHNIQUES. 
{4-0) Cr. 4. W. 
Prerequisite: 253. 
An introduction to existing and emerging tech-
niques for the preparation and criticism of plans 
and planning studies. Topics covered include 
economic, population, activity, and physical 
studies, and studies for the location, quantity, 
intensity and timing of land uses and public 
services. Exercises in the use of sources and 
techniques. 
380. STATE AND REGIONAL PLANNING. 
{3-0) Cr. 3. F. 
Prerequisite: 253 or 270. 
State and regional planning, development, the· 
orles and functions, analysis techniques, and 
methods for guiding development and policy 
implementation. 
383. THEORY OF THE PLANNING PROCESS. 
{4-0) Cr. 4. W. 
Prerequisite: 253. 
The nature of physical planning and its rela-
tion to social and economic planning; levels of 
planning; place of planning in decision making 
and major decision-making groups; steps in the 
planning process; uses and limitation of know-
ledge in planning; relation of facts and values. 
395. HOUSING AND URBAN RENEWAL. 
(3-0) Cr. 3. S. 
Prerequisite: 253 or 270. 
Guidelines for housing policy formulation as a 
part of the over-all planning process in urban 
areas. Includes analysis of housing needs, regu-
lation, stimulation, renewal, and replacement of 
housing through public policy. The urban re-
newal process; analysis of various urban re-
newal programs; residential conservation, re-
habilitation, and redevelopment; and commercial 
and industrial renewal. 
431. REGIONAL PLANNING. 
(0-9) Cr. 3. F. 
Prerequisite: Senior classification and permls· 
slon of instructor. 
Preparation of a comprehensive plan for a metro-
politan or resource region. 
432. URBAN DEVELOPMENT PLANNING. 
(0-9) Cr. 3. W. 
Prerequisite: 431 or senior standing in other 
curricula and rermlsslon of instructor. 
Preparation o a comprehensive plan, including 
alternatives. Preparation of selected effectuating 
devices for one or more of these alternative 
plans. 
433. URBAN DEVELOPMENT PROGRAMMING. 
(0-9) Cr. 3. S. 
Prerequisite: 432 or senior standing in other 
curricula and permission of instructor. 
The programming of plans through time, by 
such means as community renewal programming 
and urban renewal projects, and planning-pro-
gramming-budgeting procedures. 
490. SPECIAL PROBLEMS. 
Cr. 2 to 4. 
Prerequisite: Permission of instructor. 
Investigation of an approved topic commensurate 
with student's interest and ability. Offered only 
on a satisfactory-fail basis. 
H. Honors Program. 
492. PLANNING LAW, ADMINISTRATION AND 
IMPLEMENTATION. 
{5-0) Cr. 5. F. 
Prerequisite: 253. 
The basis in constitutional, common, and statute 
law for the lowers and duties of planning au· 
thorities an the powers of plan effectuation. 
Problems of balancing public and private in· 
terest as revealed in study of leading court 
cases. The administration of planning agencies 
and programs. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
511. HISTORY AND DEVELOPMENT OF 
PLANNING. 
(2-0) Cr. 2. F. 
Evofutlon of planning in the United States and 
other selected countries to relate current status 
and future potentials. Relates urbanization pro-
cess to history and development of planning to 
meet local, metropolitan, regional, state, and 
national needs. 
512. URBAN PLANNING PROFESSION. 
{1-0) Cr. 1. W. 
~requisite: 511. 
Various elements of public planning and the 
planning office, including comprehensive plan, 
zoning, planning commission, urban renewal, 
housing authority, planning administration, and 
other important aspects of the planning profes-
sion. 
513. SEMINAR. 
(1-0) Cr. 1. S. 
Prerequisite: 512. 
531,532,533. URBAN AND REGIONAL 
PLANNING STUDIO. 
{0-9) Cr. 3 each. 531: S; 532: F; 533: W. 
Practice in the advanced level application of 
existing knowledge to planning projects. with 
emphasis on new towns, urban regions com-
prehensive planning, and urban develo'pment 
programming. 
541. URBAN PLANNING RESEARCH METHODS. (2-3) Cr. 3. S. 
Research methods for the discovery of new knowl-
edge in urban and regional planning. Research 
of various types and sources of data and in-
formation systems. 
561, 562. THEORY OF URBAN PLANNING. 
(3-0) Cr. 3 each. 561: W; 562: S. 
Prerequisite: Econ. 462 or graduate classifica-
tion in town and regional planning. 
561: Advanced theory of physical planning as 
a science. Land development models for plan-
ning purposes. Attention to the theories from 
which the models derive and the information 
systems which they require. 562: Advanced the-
ory of physical flanning as an art. Value con-
flicts in physica planning and arrangements, 
such as operational gaming, for accommodating 
these conflicts. 
571. TECHNIQUES OF URBAN PLANNING. 
(3-0) Cr. 3. W. 
Prerequisite: 372 or graduate classification In 
town and regional planning. 
Veterinary Anatomy 495 
Advanced qualitative and quantitative tech-
niques In the preparation and programming 
of physical plans. Emphasis on new techniques 
derived from advanced planning theory. 
590. SPECIAL TOPICS. 
Cr. 1 to 3 each tlme elected. 
Prerequisite: Permission or instructor. 
D. Urban Development Planning and Program-
ming. 
E. Urban Renewal. 
F. Regional and State Planning and Program-
ming. 
G. Simulations in llrban Planning. 
H. Housing. 
I. New Towns Planning. 
J. l 1rban Planning in t:nderindustriallzedAreas. 
592. PLANNING LAW, ADMINISTRATION AND 
EFFECTUATION. 
(3-0) Cr. 3. F. 
Process of administration and implementation of 
planning programs through planning law. Ef-
fective management of the urban environment. 
Powers and duties of planning authorities and 
the powers of plan effectuation. Problems of 
balancing public and private interest as re-
vealed In study of leading court cases. 
COURSES FOR GRADUATE STUDENTS, major or minor 
614. SEMINAR. 
(1-0) R; S. 
Prerequisite: 513. 
699. RESEARCH. 
VETERINARY ANATOMY 
Robert Getty, D.V.M., Ph.D., Head of Department 
Professors: Neal R. Cholvin, D.V.M., Ph.D.; George C. Christensen, D.V.M., Ph.D.; Ralph L. 
Kitchell, D.V.M., Ph.D.; James H. Magilton, D.V.M., Ph.D. 
Associate Professors: Nani G. Ghoshal, Dr.Med.Vet., Ph.D.; Bernard H. Skold, D.V.M., Ph.D. 
Assistant Professors: Harpal S. Bal, B.V.Sc., M.S., Ph.D.; Jeanine Carithers, Ph.D.; Dianne 
Draper, Ph.D.; Donald D. Draper, Ph.D.; Daniel J. Hillmann, D.V.M. 
Instructor: James R. McCoy, B.S., D.V.M. 
Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Veterinary Medicine, Curriculum. 
Through courses in this department, veterinary students acquire a detailed knowledge 
of the anatomy of the domestic animals which is necessary for a proper understanding of phys-
iology, pathology, diagnosis, surgery, and medicine. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in veterinary anatomy, and minor work for students majoring in other departments. 
Within the veterinary anatomy major the student may specialize in microscopic anatomy and 
macroscopic anatomy. 
496 Courses and Programs 
Instruction and research facilities in biomedical engineering are provided jointly by the 
departments of Electrical Engineering, Veterinary Anatomy, and Veterinary Physiology and 
Pharmacology. See Biomedical Engineering for requirements. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
substantially equivalent to that in veterinary medicine. 
Research is encouraged in gerontology, experimental neuroanatomy, advanced veterinary 
microscopic organology, surgical anatomy, advanced anatomy for biomedical engineering, gross 
anatomy, and ultrastructure of cells and tissues. 
Open to graduate students for minor credit on~y: 401, 402, 403, 404. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
217. ANATOMY OF DOMESTIC ANIMALS. 
(3~) Cr. 3. F. 
For second year students in agriculture, and 
other advanced students desiring fundamental 
knowledge of anatomy. 
301. MICROSCOPIC ANATOMY. 
(2-8) Cr. 5. F. 
Prerequisite: First year classification In veterl· 
nary medicine. 
Cytology, basic tissues, and developmental anat-
omy. 
302. MICROSCOPIC ANATOMY. 
(3·6) Cr. 5. W. 
Prerequisite: 301. 
The body systems and organogenesis. 
303. MICROSCOPIC ANATOMY. 
(1-10) Cr. 4. S. 
Prerequisite: 302. 
The body systems, endocrines, and fetal mem-
branes. 
311. GROSS ANATOMY. 
(0-14)Cr. 5. F. 
Prerequisite: First year classification In veteri-
nary medicine. 
Systematic and topographic study and dissec-
tion of the dog. 
312. GROSS ANATOMY. 
(0·15) Cr. 5. W. 
Prerequisite: 311. 
Systematic and topographic study and dissec-
tion of the horse, and comparative neurology. 
313. GROSS ANATOMY. 
(0-13) Cr. 5. S. 
Prerequisite: 312. 
Systematic and topographic study and dissec-
tion of the ox, sheep, pig, chicken, and Jab-
oratory animals. 
401. ADVANCED MICROSCOPIC ANATOMY. (2-8) Cr. 5. F. 
Prerequisite: One year of college biology. 
Cytology, basic tissues, and developmental anat-
omy. 
402. ADVANCED MICROSCOPIC ANATOMY. 
(3-6) Cr. 5. W. 
Prerequisite: 401. 
The body systems and organogenesis. 
403. ADVANCED MICROSCOPIC ANATOMY. 
(1-10) Cr. 4. S. 
Prerequisite: 402. 
The body systems, endocrines, and fetal mem-
branes. 
404. SYSTEMATIC ANATOMY. 
(1-6 or 12) Cr. 3 or 5 each time taken. SS. 
Prerequisite: One year of college biology, per-
mission of Instructor. 
A. Ruminant Anatomy. Cr. 5. 
B. Nonruminant Anatomy. Cr. 5. 
C. Anatomy for Biomedical Engineering.Cr. 3. 
D. Avian Anatomy. Cr. 3. 
405. ADVANCED ANATOMY. 
(0·9) Cr. 3 to 5 each time taken. F.W.S. 
Prerequisite: 302, 312, permission of instructor. 
A. Regional systematic and topographic dissec-
tion of clinical, surgical, and obstetrical areas 
as related to practice of veterinary medicine. 
B. Microscopic anatomy and its techniques as 
appUed to organs and systems. 
406. APPLIED ANATOMY. 
(2-3) Cr. 3. F. 
Prerequisite: Third year classification in vet-
erinary medicine. 
Principal surgical, neurological, and obstetrical 
anatomical subject matter and its clinical ap-
plication. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Permission of department head. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
510. ENDOCRINOLOGY. 
(V.Phys. 510) (4-3) Cr. 5. Alt. S, offered 1973. 
Prerequisite: Permission of Instructor. Getty, 
Swenson. 
Embryology, structure and function of endocrine 
organs. 
511. NEUROANATOMY. 
(V.Pth. 511) (2·0 or 2-6) Cr. 2 or 4. Alt. W 
offered 1972. ' 
Prerequlalte: Permission of Instructor. Getty 
Ghoahal, Kitchell Ramsey, Skold. ' 
Central and peripheral nervous system Including 
the organs· of special sense. 
561. COMPARATIVE MAMMALIAN ANATOMY 
AND PHYSIOLOGY. 
(V.Phys. 561) (B.M.E. 561) (3-3) Cr. 4. F. 
Prerequisite: Credit or classification in B.&B. 
304 or 404. 
Integrated teaching approach for graduate stu-
dents who have had little or no previous train-
ing In anatomy and physiology. Designed for 
students In animal nutrition, biochemistry, engi-
neering, food and nutrition, psychology, and other 
biological seiences. Same applies to 562 and 563. 
Cellular structure and function, nervous system, 
sensory systems, and muscle systems. 
562. COMPARATIVE MAMMALIAN ANATOMY 
AND PHYSIOLOGY. 
(V.Phys. 562) (B.M.E. 562) (4-3) Cr. 5. W. 
Prerequisite: Credit or classification In B.&B. 
305 or 405. 
Cardiovascular system, respiration, acid-base 
balance, and rena system. 
563. COMPARATIVE MAMMALIAN ANATOMY 
AND PHYSIOLOGY. 
(V.Phys. 563) (B.M.E. 563) (3-3) Cr. 4. S. 
Prerequisite: B.&B. 305 or 405. 
Digestion, metabolism, reproduction and endo-
crine systems. 
Veterinary Clinical Sciences 497 
590. SPECIAL TOPICS. 
Cr. 2 to 5 each time elected. 
Prerequisite: Fifteen credits or acceptable grad-
uate work, rermlsslon or Instructor. 
A series o nonsequence courses selected from 
the following topics: 
A. Ultra Structure of Animal Tissues. 
B. Techniques in Electron Microscopy. 
C. Gerontology of Domestic Animals. 
D. Special Problems In Gross Anatomy. 
E. Special Problems In Microscopic Anatomy. 
F. Anatomy of Laboratory Animals. SS. 
G. Anatomical Techniques. SS. 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. SEMINAR. 
Cr. 1. F.W.S.SS. Getty. 
699. RESEARCH. 
A. Gross Anatomy. 
B. Microscopic Anatomy. 
VETERINARY CLINICAL SCIENCES 
Wallace M. Wass, D.V.M., Ph.D., Head of Department 
Professors: Durwood L. Baker, D.V.M.; Mack A. Emmerson, D.V.M., M.S., Dr.Med.Vet.; George 
R. Fowler, D.V.M.; John B. Herrick, D.V.M., M.S.; Richard L. Lundvall, D.V.M., M.S.; Phillip 
T. Pearson, D.V.M., Ph.D.; Kenneth S. Preston, D.V.M. 
Associate Professors: James D. Carter, D.V.M., M.S.; Tracy L. Clark, D.V.M.; Jerry P. Kunesh, 
D.V.M., M.S., Ph.D.; Dean I. Newton, D.V.M., M.S.; Joseph W. Sexton, D.V.M., M.S.; Maynard 
L. Spear, D.V.M. 
Assistant Professors: Lawrence E. Evans, D.V.M., M.S.; Ron L. Grier, D.V.M., Ph.D.; William 
D. Hoefle, D.V.M.; Clarence J. Johanns, D.V.M., M.S. 
Instructors: George G. Baker, D.V.M.; Robert W. Carithers, D.V.M., M.S.; Paul G. Eneas, 
D.V.M.; Renee W. Himes, B.S., D.V.M.; Johnnie D. Hoskins, D.V.M.; Bruce L. Hull, D.V.M.; 
Larry L. Jackson, D.V.M.; Robert L. Means, D.V.M., M.S., B.S.; Edwin W. Moss, D.V.M.; 
Anthony J. Prickett, B.Vet.Med. 
Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Veterinary Medicine, Curriculum. 
The study of medicine and surgery summarizes and lllustrates the application in practice 
of the training previously received in anatomy, physiology and pharmacology, pathology, and 
microbiology. On completion of the senior year, the student has not only the theoretical knowl-
edge, but some of the more practical methods of applying such knowledge. The transition from 
the student to the practitioner presents little difficulty after such training. 
The department presents course work in animal reproduction dealing with interferences 
with parturition, diseases of the newborn, and interferences with normal reproduction commonly 
termed infertility. 
A systematically organized course in radiology is presented, emphasizing the handllng, 
exposing, processing and interpreting of radiographs and the dangers of ionizing radiation 
to man and animal when improperly used 
498 Courses and Programs 
Graduate Study 
The department offers work for the degree Master of Science with major in Veterinary 
Clinical Science, and minor work for students majoring in other departments. Within the Vet-
erinary Clinical Sciences major, the student may specialize in veterinary medicine, surgery, 
radiology, or reproductive diseases. 
Both thesis and nonthesis options are available. 
Prerequisite to major graduate work is graduation from an approved College of Veteri-
nary Medicine. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
397. GENERAL SURGERY. 
(5-0) Cr. 5. S. 
Prerequisite: First five quarters of veterinary 
curriculum. 
Fundamental principles of surgery. 
440. RADIOLOGY. 
( 3.()) Cr. 3. S. 
Prerequisite: First eight quarters of veterinary 
curriculum. 
Essentials of radiology and radiobiology. Includes 
radiography, fluoroscopy and clinical and biolog-
Ical uses of X-radlation and radioisotopes, with 
special emphasis on protection from radiation 
and Interpretation of radiographs. 
441. SPECIAL SURGERY I. 
(3-0) Cr. 3. F. 
Prerequisite: First two years of veterinary cur· 
riculum. 
Surgical diseases of domestic animals. 
442. SPECIAL SURGERY II. 
(5-0) Cr. 5. W. 
Prerequisite: 441. 
Surgical diseases of domestic animals. 
444. CLINICAL MEDICINE I. 
(6-0) Cr. 6. F. 
Prerequisite: First two years of veterinary cur-
riculum. 
Clinical diagnostic methods and consideration of 
diseases of domestic animals. 
445. CLINICAL MEDICINE II. 
(5-0) Cr. 5. W. 
Prerequisite: 444. 
Clinical diagnosis and treatment of diseases of 
domestic animals. 
446. CLINICAL MEDICINE Ill. 
(5-0) Cr. 5. S. 
Prerequisite: 445. 
Clinical diagnosis and treatment of diseases of 
domestic animals. 
447. ANIMAL REPRODUCTION LABORATORY. 
(0-3) Cr. 1. F.W.S. 
Prerequisite: First two years of veterinary cur-
riculum. 
448. MEDICINE LABORATORY. 
(0-3) Cr. 1. F.W.S. 
Prerequisite: First two years of veterinary cur-
riculum. 
449. SURGERY LABORATORY. 
(1-6) Cr. 3. F.W.S. 
Prerequisite: First two years of veterinary cur-
riculum. 
450. DISTURBANCES OF REPRODUCTION. 
(4-0) Cr. 4. F. 
Prerequisite: First six quarters of veterinary cur-
riculum. 
General principles of diseases causing distur-
bances in reproduction. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5. 
Prerequisite: Permission of department head. 
H. Honors Program. 
491. SUMMER CLINICS. 
(0-44) Cr. R; SS. 
Prerequisite: F1rst three years of the veteri-
nary curriculum. 
Introduction to clinics. Includes assignments 
in equine clinics, small animal clinics, veteri-
nary field services, animal reproduction, and 
clinical pathology and postmortem pathology 
laboratories. 
492, 493, 494. APPLIED VETERINARY SCIENCE. 
(0-39) Cr. 13 each. Yr. 
Prerequisite: Fourth year classification in vet-
erinary medicine. 
Taught by all departments in the College of 
Veterinary Medicine. Includes clinics, clinical 
pathology, postmortem pathology, diagnostic 
laboratory, veterinary microbiology laboratory, 
public health laboratory, toxicology, clinical para-
sitology, and special laboratories In reproduc-
tion and radiology. 
495,496,497. SEMINAR. 
(2-0) Cr. 2 each. F.W.S. 
Prerequisite: First three years of veterinary 
curriculum. 
Seminars and case discussions on selected sub-
jects by staff of the College of Veterinary Med-
lclne and others, Including student presentations. 
Offered on a satisfactory-fail basis only. 
COURSE PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
590. SPECIAL TOPICS. 
Cr. 1 to 5. 
Prerequisite: Permission of Instructor. 
Veterinary Microbiology and Preventive Medicine 499 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. SEMINAR. 
Cr. 1. F.W.S. 
640. ADVANCED RADIOLOGY. 
(2-3 or 9) Cr. 3 or 5. F.W.S. 
Prerequisite: 440. Emmerson. 
Detailed principles of clinical radiology with 
particular reference to radiographic interpreta-
tion. 
644. ADVANCED ANIMAL REPRODUCTION. 
(2-3) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 447, 450. Wagner. 
Male reproduction. Will include infectious dis-
eases affecting male fertility, and male endo-
crinopathies and physiologic abnormalities af-
fecting spermatogenesis and fertility. 
645. ADVANCED ANIMAL REPRODUCTION. 
( 2-3) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 447, 450. Wagner. 
Female reproduction. Will include postpartum 
physiopathology, corpus luteum function, envi-
ronmental effects, and adrenal and thyroid role 
in reproduction. Emphasis on experimental case 
material and discussion of literature. 
671. ADVANCED GENERAL SURGERY. 
(2-3 or 9) Cr. 3 or 5. F.W.S. 
Prerequisite: 442. Pearson. 
An advanced course designed to investigate 
and discuss the responses of the body to sur-
gical and anesthetic procedures. 
672. ADVANCED SPECIAL SURGERY. 
(2-3 or 9) Cr. 3 or 5. F.W.S. 
Prerequisite: 442. Pearson. 
Advanced procedures in both clinical and re-
search techniques are offered in abdominal, tho-
racic, orthopedic, cardiovascular, and neurolog-
ical surgery. 
676. ADVANCED MEDICINE. 
(2-3 or 9) Cr. 3 or 5. Alt. W, offered 1972. 
Prerequisite: 446. Wass. 
Principles of general medicine. A study in depth 
of factors that contribute to the development of 
cllnical signs as related to the pathogenesis of 
disease. 
677. ADVANCED MEDICINE. 
(3 or 5.0) Cr. 3 or 5. Alt. S, offered 1973. 
Prerequisite: 446. Wass. 
An advanced study of metabolic diseases. 
678. LABORATORY ANIMAL MEDICINE. 
(3.0) Cr. 3. Alt. SS, offered 1973. 
Prerequisite: 446. Flatt. 
Detailed principles of medicine und pathology 
of laboratory animals. 
699. RESEARCH. 
VETERINARY MEDICINE 
Ralph L. Kitchell, D.V.M., Ph.D., Dean 
Dutwood L. Baker, D.V.M., Associate Dean 
Ronald E. F1att, D.V.M., Ph.D., Associate Professor 
Norman E. Hutton, D.V.M., M.S., Assistant Professor 
Courses listed below are offered to undergraduate students in the College of Veterinary 
Medicine. 
300. PROFESSIONAL ORIENTATION. 
(1-0) Cr. R; F. 
Prerequisite: First year classlftcatlon In veteri-
nary medicine. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 3. 
Prerequisite: Classification In veterinary medi-
cine. 
Independent or small group study of a specific 
498. 
area for which no course is available in an 
existing dellartment. 
H. Honors Program. 
PROFESSIONAL ORIENTATION AND 
JURISPRUDENCE. 
(3.0) Cr. 3. S. 
Prerequisite: Fourth year classification ln vet-
erinary medicine. 
Professional ethics and other topics for the pro-
fessional man. 
VETERINARY MICROBIOLOGY AND PREVENTIVE MEDICINE 
R. Allen Packer, D.V.M., Ph.D., Head of Department 
Professors: Melvin S. Hofstad, D.V.M., Ph.D.; Merlin L. Kaeberle, D.V.M., Ph.D.; Chester A. 
Manthei, D.V.M.; Lawrence 0. Mott, D.V.M.; Allen C. Pier, D.V.M., Ph.D.; Wllllam P. Switzer, 
D.V.M., Ph.D.; E. Edward Wedman, D.V.M., Ph.D. 
Associate Professors: L. Ned Brown, D.V.M., M.S., Ph.D.; Richard E. Dierks, D.V.M., M.P.H., 
Ph.D.; Merwin L. Frey, D.V.M., Ph.D.; Roger M. Hogle, D.V.M., M.S.; C. John Mar~, B.V.Sc., 
Ph.D.; Ralph W. Mohri, D.V.M.; Richard F. Ross, D.V.M., M.S., Ph.D. 
Assistant Professors: Patricia M. Gough, B.S., Ph.D.; Delbert L. Harris, D.V.M., Ph.D.; Loyd 
A. Jensen, D.V.M., M.S. 
Instructors: Billy J. Edmundson, D.V.M.; Leon N.D. Potgleter, B.V.Sc., M.S. 
500 Courses and Programs 
Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Veterinary Medicine, Curriculum. 
The Department of Veterinary Microbiology and Preventive Medicine offers instruction 
in pathogenic bacteriology and mycology, animal virology, immunology, epidemiology, and 
public health. Regulatory and preventive veterinary medical aspects of the infectious diseases 
of animals are emphasized in courses for the student in the veterinary curriculum. Courses 
designed for students in agriculture deal with the principles of disease prevention in farm 
animals. 
Graduate Study 
The department offers work for the degree Master of Science with majors in veterinary 
microbiology and veterinary preventive medicine, work for the degree Doctor of Philosophy 
with major in veterinary microbiology, and minor work to students taking major work in other 
departments. 
Prerequisite to major graduate work is the possession of the D.V.M. degree or the com-
pletion of an undergraduate program in biological science with emphasis in microbiology. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
381. GENERAL BACTERIOLOGY AND 
IMMUNOLOGY. 
(3-9) Cr. 6. F. 
Prerequisite: B.&B. 304, 305. 
Morphology, classification, and physiological 
characteristics of pathogenic bacteria; principles 
of infection and immunity. 
382. PATHOGENIC BACTERIOLOGY. 
(4-6) Cr. 6. W. 
Prerequisite: 381, V.Pth. 371. 
Detailed study of bacteria associated with animal 
diseaseR. 
383. VIROLOGY AND PRINCIPLES OF 
EPIDEMIOLOGY. 
(4-4) Cr. 5. S. 
Prerequisite: 381, V .Pth. 371. 
Characteristics of the viruses which infect ani-
mals; mechanisms of infection and techniques 
used in the study of viruses. Principles of epi-
demiology as applied to the Infectious diseases 
of animals. 
431, 432, 433. INFECTIOUS DISEASES AND 
PREVENTIVE MEDICINE. 
(3-0) Cr. 3 each. F.W.S. 
Prerequisite: Third year classification In vet-
erinary curriculum. 
History, etiology, epidemiology, laboratory diag-
nosis, regulatory control, public health and pre-
ventive medical aspects of the Infectious dis· 
eases of animals. 
484. PUBLIC HEALTH I. 
(3-0) Cr. 3. F. 
Prerequisite: Fourth year classification In vet-
erinary curriculum. 
Principles of public health practice; epidemiology 
of food-borne illnesses and public health stan-
dards for the sanitary production of mllk and 
milk products. 
485. PUBLIC HEALTH II. 
(3-0) Cr. 3. W. 
Prerequisite: Fourth year classification In vet-
erinary curriculum. 
Federal and state laws, regulations and pro-
cedures governing slaughter and;or processing 
of meat food animals and food products of ani-
mal origin, methods of inspection, and criteria 
for acceptability. 
487. LIVESTOCK DISEASE PREVENTION. 
(3-0) Cr. 3. S. 
Prerequisite: Bact. 300. 
A survey of diseases of large domestic animals, 
including a discussion of the causes, transmis-
sion, processes, and control. Designed for stu-
dents majoring In agricultural sciences. 
488. POULTRY DISEASE PREVENTION. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Bact. 300. 
A survey of diseases of poultry including a 
discussion of the causes, transmission, processes, 
and control. Designed for students majoring in 
animal science with an interest in poultry. 
490. SPECIAL PROBLEMS. 
( 1-5) Cr. arr. 
Prerequisite: Permission of department head. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
509. GENERAL VIROLOGY. 
(Bact. 509) See Bacteriology. 
520. SEROLOGY. 
(lmblo. 520) (2-6) Cr. 4. F. 
Prerequisite: 381 or Bact. 300. Kaeberle. 
Principles of serology as applied to the diag-
nosis or infectious diseases and research In 
Immunology. 
522. PRINCIPLES OF EPIDEMIOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 382, 383. 
Factors which influence the spread and per-
petuation or animal diseases In animal and hu-
man populations. 
526. ADVANCED VETERINARY VIROLOGY. 
(3-4) Cr. 5. Alt. W, offered 1972. 
Prer~ulslte: 383 or 509, permission oflnstructor. 
Mart!. 
The study of pathogenesis and ecology of viral 
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infections and the procedures for diagnosis and 
control of viral diseases. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. 
Prerequisite: 382. 
COURSES FOR GRADUATE STU DENTS, major or minor 
604. SEMINAR. 
(1-0) Cr. 1. F.W.S. Packer. 
625. PATHOGENIC BACTERIOLOGY. (3-6) Cr. 5. SS. 
:l»rerequisi te: 381 , 382. Packer. 
Advanced study of the pathogenic bacteria and 
technical procedures used in research. 
626. BASIC MECHANISMS IN ANIMAL VIROLOGY. 
(3-4) Cr. 5. Alt. W, offered 1973. 
Prerequisite: 509 or 526; B.&B. 405, permission 
of Instructor. Mare. 
Advanced study of animal virus host-cell in· 
teractions and technical procedures utUlzed in 
animal vlrus research. 
629. MEDICAL IMMUNOLOGY. 
(lmblo. 629) (3-6) Cr. 5. W. 
Prerequisite: 520, 10 quarter credits In bio-
chemistry, permission of Instructor. Kaeberle. 
Mechanisms of resistance to disease Including 
natural and acquired Immunity. Nature of Im-
mune substances, their production and role ln 
health and disease. 
699. RESEARCH. 
VETERINARY PATHOLOGY 
Frank K. Ramsey, D.V.M., Ph.D., Head of Department 
Professors: William B. Buck, D.V.M., M.S.; John W. Green, M.D.; John H. Greve, D.V.M., Ph.D.; 
Chester D. Lee, D.V.M., M.S.; WilliamS. Monlux, D.V.M., Ph.D.; Edward P. Pope, D.V.M; Louis 
H. Schwarte, D.V.M., Ph.D.; Vaughn A. Seaton, D.V.M., M.S.; Margaret W. Sloss, D.V.M., M.S.; 
William J. Zimmermann, Ph.D. 
Associate Professors: Roger A. Ball, D.V.M., Ph.D.; Norman F. Cheville, D.V.M., Ph.D.; Richard 
C. Dillman, D.V.M., Ph.D.; Ronald E. Flatt, D.V.M., Ph.D.; Edward L. Jeska, Ph.D.; Russell 
L. Kemp, Ph.D.; John P. Kluge, D.V.M., Ph.D.; Arlo E. Ledet, D.V.M., Ph.D.; William E. Lloyd, 
D.V.M., Ph.D.; James J. O'Toole, Ph.D.; Donald W. Powers, M.D.; Ward R. Richter, D.V.M., 
M.S.; Gary A. Van Gelder, D.V.M., Ph.D. 
Assistant Professors: Robert D. Glock, D.V.M.; David L. Graham, D.V.M.; Norman E. Hutton, 
D.V.M., M.S.; Keith W. Prasse, D.V.M., M.S.; Henry M. Stahr, M.S.; Mahlon W. Vorhies, D.V.M., 
M.S. 
Instructors: John J. Andrews, D.V.M.; Thomas L. Carson, D.V.M.; Lois L. Dllle, B.S.; Yosiya 
Niyo, D.V.M.; Stanley J. Proctor, D.V.M. 
Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Veterinary Medicine, Curriculum. 
The Department of Veterinary Pathology offers a systematic study of the dynamics of the 
disease process. Emphasis is placed on the manner in which disease brings about alterations 
in the anatomical structure and chemical and physiologic activities of animal cells, tissues, 
organs, and body systems. The application of these studies forms the basis for more accurate 
diagnosis which is essential for the treatment and prevention of animal diseases. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Phllosophy 
with major in veterinary pathology, and minor work for students majoring in other depart;.. 
menta. Within the veterinary pathology major the student may specialize in veterinary para-
sitology and veterinary toxicology. 
502 Courses and Programs 
A satisfactory reading knowledge of one language is strongly recommended for the Master 
of Science degree. A satisfactory reading knowledge of two languages or a compre-
hensive knowledge of one language is strongly recommended for the Ph.D. degree. For stu-
dents whose native language is not English, the ability to communicate adequately in English 
(certified by the Department of English) may be acceptable as a substitution for the reading 
knowledge of one foreign language. The department uses the standardized examinations pro-
vided by Educational Testing Service and administered by the University for determining the 
proficiency of the reading knowledge of a student in a foreign language. 
It is possible to study for the degree Master of Science on a nonthesis basis. This option 
requires the completion of a minimum of 50 graduate credits, of which at least 15 must be 
earned in course work outside the department. The degree Master of Science with thesis re-
quires the completion of a minimum of 45 graduate credits. 
Prerequisite to major graduate work is the completion of an undergraduate curriculum 
leading to the degree Doctor of Veterinary Medicine. 
Minor work is recommended in other departments of the College of Veterinary Medicine, 
and in bacteriology, biochemistry, cell biology, chemistry, zoology, entomology, physics, botany, 
genetics, psychology, or education. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
371. GENERAL PATHOLOGY. 
(3-4) Cr. 5. F. 
Prerequisite: V.An. 303, 313, V.Phys. 318. 
Basic concepts of cellular and tissue response to 
disease. 
372. SYSTEMIC PATHOLOGY. 
(4-4) Cr. 6. S. 
Prerequisite: 371. 
Tissue reaction to disease in the various body 
systems. 
376,377. VETERINARY PARASITOLOGY. 
376: (3-3) Cr. 4. W; 377: (4-3) Cr. 5. S. 
Prerequisite: 376: 371; 317: 376. 
Parasites and parasitic diseases of animals and 
the principles of their control. 
422, 423. SPECIAL PATHOLOGY. 
422: (4-4) Cr. 6. W; 423: (2-2) Cr. 3. S. 
Prerequisite: 422: 372; 42:1: 422. 
Pathogenesis of disease in mammalian and avian 
species. 
447. INTRODUCTION TO COMPUTERS FOR THE 
BIOLOGICAL RESEARCH WORKER. 
(Com.S. 447) See Computer Science. 
456. VETERINARY TOXICOLOGY AND 
POISONOUS PLANTS. 
(2-9) Cr. 5. S. 
Prerequisite: 422. 
A study of the diagnosis of diseases caused 
by and the mode of action of toxicologic com-
pounds. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Permission of department head. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
511. NEUROANATOMY. (V.An. 511) (2-0 or 6) Cr. 2 or 4. Alt. F, of-
fered 1972. 
Prerequisite: Permission of instructor. Getty, 
Ramsey. 
Central and peripheral nervous systems includ-
ing the organs of special sense. 
551. GENERAL PATHOLOGY. 
(3-4) Cr. 5. F. 
Prerequisite: V .An. 303, 313, or permission of 
Instructor. Ramsey. 
Fundamentals of disease with emphasis on dis-
ease ln animals. 
554. VETERINARY TOXICOLOGY. 
(3-0 or 4) Cr. 3 or 5. S. 
Prerequisite: 371. Buck, Van Gelder. 
Disease processes in animals caused by toxi-
cants, differential diagnostic procedures, and 
identification of toxicants by laboratory tests. 
557,558. VETERINARY PARASITOLOGY. 
557: (3-3) Cr. 4. W; 558: (4-3) Cr. 5. S. 
Preregulslte: 557: Permission or Instructor; 558: 
557. Greve, Kemp. 
Problems of parasitism In relation to animals. 
590. SPECIAL TOPICS. 
Cr. 1 to 5. F.W.S. 
Prerequisite: 423. 
Special topics ln the field of veterinary pathol-
ogy and parasitology. 
COURSES FOR GRADUATE STUDENTS, major or minor 
604. SEMINAR. 
Cr. 1. F.W.S.SS. 
653. CELLULAR PATHOLOGY. 
(3-0 or 4) Cr. 3 or 5. Alt. F, offered 1973. 
Prerequisite: 423. Kluge. 
Fundamentals Involved ln the pathogenesis of 
disease processes. 
654. VETERINARY NEUROPATHOLOGY. 
(3-6) Cr. 5. Alt. S, offered 1973. 
Prerequisite: 511, 653. Ramsey. 
Advanced study of diseases of the nervous sys-
tem. 
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655. PHYSIOPATHOLOGY OF THE SKELETAL 
SYSTEM. 
(3-0 or 4) Cr. 3 or 5. Alt. W, offered 1973. 
Prerequisite: 653. 
An advanced studr of the nutritional and in-
fectious diseases o bones and joints of animals. 
656. ADVANCED VETERINARY PATHOLOGY. 
(1-3 to 12) Cr. 2 to 5. F.W.S. 
Prerequls(te: 377, 423. 
A. Experimental Pathology. 
B. Experimental Parasitology. 
C. Advanced Post-Mortem Techniques. 
D. Pathologic Hematology. 
E. Mycotic and Parasitic Granulomatous Dis-
eases. Ramsey. 
F. Neoplasms of Domestic Animals. Kluge, 
Ramsey. 
657. ADVANCED VETERINARY TOXICOLOGY. 
(1-3 to 12) Cr. 2 to 5. Alt. F, offered 1972. 
Prerequisite: 554, 653, or permission of Instruc-
tor. Buck, Van Gelder. 
Advanced study of specific toxicants as related 
to animal diseases, rubllc health hazards, and 
the chronic effects o agricultural chemicals on 
animal tissues. 
659. ADVANCED VETERINARY PARASITOLOGY. 
(1-3 to 12) Cr. 2 to 5. F.w.s. 
Prerequisite: 377, and 423, or 558. Greve, Kemp, 
Jeska, Zimmermann. 
Introduction to research in animal parasitology. 
660. PATHOLOGY OF PARASITIC DISEASES. 
(2-6) Cr. 5. Alt. SS, offered 1972. 
Prerequisite: 551. Greve, Kemp, Jeska, Zim-
mermann. 
A study of the gross and microscopic tissue 
changes caused by parasites. 
699. RESEARCH. 
A. Veterinary Pathology. 
B. Veterinary Parasitology. 
C. Veterinary Toxicology. 
VETERINARY PHYSIOLOGY AND PHARMACOLOGY 
Melvin J. Swenson, D.V.M., Ph.D., Head of Department 
Professors: Neal R. Cholvin, D.V.M., Ph.D.; Robert W. Dougherty, D.V.M., M.S.; Ralph L. 
Kitchell, D.V.M., Ph. D.; William 0. Reece, D.V.M., Ph. D. 
Associate Professors: Franklin A. Ahrens, D.V.M., Ph.D.; Dwight B. Coulter, D.V.M., Ph.D.; 
M.H. Crump, D.V.M., Ph.D.; Richard L. Engen, Ph.D.; D. Dale Gillette, D.V.M., Ph.D.; Frederick 
B. Hembrough, D.V.M., Ph.D.; Ronald H. Kohlmeier, D.V.M., Ph.D.; Jerry P. Kunesh, D.V.M., 
Ph.D.; William G. VanMeter, Ph.D.; William C. Wagner, D.V.M., Ph.D. 
Assistant Professor: Rodney H. Ingraham, D.V.M., M.S. 
Undergraduate Study 
For undergraduate curriculum in veterinary medicine leading to the degree Doctor of 
Veterinary Medicine, see Veterinary Medicine, Curriculum. 
A thorough knowledge of basic physiology is imperative in order to understand physio-
logic changes encountered in metabolic and infectious diseases. In physiology courses the 
students make a detailed study of functions and activities of cells, tissues, organs, and systems 
constituting the animal body. 
Pharmacology includes a systematic study of pharmacodynamics, toxicology, and cllnlcal 
application of drugs. Each of these topics is given proper consideration in the courses in phar-
macology with special emphasis on drugs and therapeutic practices important in Veterinary 
Medicine. 
.. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with major in physiology (domestic animals) and minor work for students majoring in other 
departments. 
Any foreign language acceptable to the student's advisory committee is approved for the 
degree Doctor of Phllosophy. A grade of 500 is required on the Educational Testing Service 
examination to meet the requirement. There is no language requirement for the degree Master 
of Science. 
Instruction and research facillties in biomedical engineering are provided jointly by the 
departments of Electrical Engineering, Veterinary Anatomy, and Veterinary Physiology and 
Pharmacology. See Biomedical Engineering for requirements. 
504 Courses and Programs 
Students expecting to do major work should have fundamental knowledge of physiology, 
mathematics, zoology, anatomy, physics, and chemistry. 
Open to graduate students for minor credit only: 366, 367, 368, 490. 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
264. PHYSIOLOGY OF DOMESTIC ANIMALS. 
(3-0) Cr. 3. W.S. 
Prerequisite: V .An. 217. 
For agricultural and other students who are 
Interested in basic and applied animal physiol-
ogy. 
314. COMPARATIVE MAMMALIAN 
PHYSIOLOGY. 
(3-4) Cr. 4. F. 
Prerequisite: Credit or classification in V.An. 
301 and 311. 
Physiology of body fluids, water, electrolytes, 
excretion, and respiration. Courses 3 14, 315, 
3161 317, and 318 are designed for veterinary 
stuaents. 
315. COMPARATIVE MAMMALIAN PHYSIOLOGY. 
(4-4) Cr. 5. W. 
Prerequisite: 314. 
Physiology of the nervous system, digestion, 
absorption, and metabollsm. 
316. COMPARATIVE MAMMALIAN PHYSIOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 315. 
Physiology of the cardiovascular system, blood, 
skeletal muscle, energy, and skin. 
317. COMPARATIVE MAMMALIAN PHYSIOLOGY. 
(3.()) Cr. 3. S. 
Prerequisite: 315. 
Physiology of endocrines, reproduction, and lac-
tation. 
318. COMPARATIVE MAMMALIAN PHYSIOLOGY. 
(1-3) Cr. 2. S. 
Prerequisite: 315. 
Laboratory experiments to be taught simulta-
neously with courses 316 and 31 7. 
366. AVIAN PHYSIOLOGY. 
(2-3) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 264. 
Basic physiological processes in poultry with 
emphasis on the chicken. 
367. PHARMACOLOGY AND THERAPEUTIC 
PRINCIPLES. 
(4-3) Cr. 5. F. 
Prerequisite: 318. 
General principles of pharmacodynamics, includ-
ing measurement, administration, distribution, 
receptor action, and elimination of drugs. Intro-
duction to specific classes of drugs. Courses 367 
and 368 are designed for veterinary students 
and non-DVM graduate students minoring in 
physiology. 
368. PHARMACOLOGY. 
(5-3) Cr. 6. W. 
Prerequisite: 367. 
Pharmacodynamics of drugs and their classes 
of importance in veterinary medicine. 
490. SPECIAL PROBLEMS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Permission of instructor. 
H. Honors Program. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
504. SEMINAR. 
Cr. 1. W. 
Prerequisite: Permission of Instructor. 
A student participation seminar in which grad-
uate students present an oral and written re-
view of an assigned topic. 
510. ENDOCRINOLOGY. 
(V.An. 510) (4-3) Cr. 5. Alt. S, offered 1973. 
Prerequisite: Permission of Instructor. Engen, 
Getty, Swenson. 
Embryology, structure, and function of endocrine 
organs. 
512. AUTONOMIC NERVOUS SYSTEM 
PHYSIOLOGY. 
(3-3) Cr. 4. AIL W, offered 1972. 
Prerequisite: Permission of Instructor. 
Cellular considerations, neurotransmission, hy-
pothalamus, cortical control, reflex arcs, con-
trol and regulation of Internal functions and 
visceral organs. 
613. CENTRAL NERVOUS SYSTEM 
PHYSIOLOGY. 
(3-3) Cr. 4. Alt. W, offered 1973. 
Prerequisite: Permission or Instructor. 
Cellular conslderatlons1 neurotransmlssion, re-flex arcs, synaptic lnhloltlon In brain and spinal 
cord, electroencephalography and evoked po-
tentials, and sleep. 
561. COMPARATIVE MAMMALIAN ANATOMY 
AND PHYSIOLOGY. 
(V.An. 661) (B.M.E. 661) (3-3) Cr. 4. F. 
Prerequisite: Credit or cfasslOcatlon In B.AB. 
304 or 404. 
Integrated teaching approach for graduate stu-
dents in basic anatomy and physiology. De-
signed for students in animal nutrition, bio-
chemistry, engineering, food and nutrition, 
psychology, and other biological sciences. Same 
applies to 562 and 563. Cellular structure and 
function, nervous system, sensory systems, and 
muscle systems. 
562. COMPARATIVE MAMMALIAN ANATOMY 
AND PHYSIOLOGY. 
(V.An. 662) (B.M.E. 662) (4-3) Cr. 5. W. 
Prerequisite: Credit or classlncation In 8.&8. 
305 or 405. 
Cardiovascular sJstem, respiration, acid-base 
balance, and rena system. 
563. COMPARATIVE MAMMALIAN ANATOMY 
AND PHYSIOLOGY. 
(V.An. 663) (B.M.E. 563) (3-3) Cr. 4. S. 
Prerequisite: 8.&8. 305 or 405. 
Digestion, metabolism, reproduction, and en-
docrine system. 
570. PHYSIOLOGY OF GESTATION. 
(2-3) Cr. 3. Alt. W, offered 1973. 
Prerequisite: Permission or instructor. GUlette. 
Inception, maintenance, and termination ofpreg-
nancy with particular emphasis on control 
mechanisms. 
590. SPECIAL TOPICS. 
(1-5) Cr. 1 to 6. 
Prerequisite: Permission or Instructor. 
Special work In instrumental methods, lactation, 
reproduction, psychotropic drugs, autonomic 
drugs, smooth muscle physiology, hematology, 
biochemistry of diseases, biomedical mathemat-
Ics, or other subjects. 
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COURSES FOR GRADUATE STUDENTS, major or minor 
660. DIGESTIVE PHYSIOLOGY. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Permission of Instructor. 
Neuromuscular characteristics of digestive tract, 
digestion, absorption, microbial digestion, and 
a comparative study of differences between rumi-
nant and simple-stomached animals. 
661. EXPERIMENTAL TECHNIQUES IN 
PHYSIOLOGY. 
(2-6) Cr. 4. 88. 
Prerequisite: 563 or Zool. 553. Hembrougb, 
Pearson. 
Study of basic physiology In animals with vari-
ous fistulas, bypasses, and extirpations pro-
duced by surgical techniques. 
699. RESEARCH. 
WATER RESOURCES 
Advisory Committee: Don Kirkham, Ph.D., Chairman; Roger W. Bachmann, Ph.D.; E.R. 
Baumann, Ph.D.; John D. Dodd, Ph.D.; Keith M. Hussey, Ph.D.; Howard P. Johnson, Ph.D.; 
Mary S. Pickett, Ph.D.; John F. Timmons, Ph.D.; Homer W. Walker, Ph.D.; Henry H. Webster, 
Ph.D. 
Work is offered for the degrees Master of Science and Doctor of Phllosophy with major 
in water resources under a cooperative arrangement with various departments including Agri-
cultural Engineering, Agronomy, Bacteriology, Botany and Plant Pathology, Civil Engineering, 
Earth Science, Economics, Family Environment, Food Technology, Forestry, and Zoology and 
Entomology. Minor work is offered to students taking major work ln other areas. Facilities 
exist in several departments for fundamental research ln such areas as source, distribution, 
and movement of water (hydrology); hydraulics of water control facilities; physical, biological, 
and chemical properties of water (water quality); and economics of water resource develop-
ment. For the nonthesis Master of Science degree, 52 quarter credits are required. 
A student majoring in water resources will choose a major professor from the graduate 
faculty membership of the cooperating departments and wll1 develop his program of study 
under the guidance of a committee nominated by the administrative department head, approved 
by the Water Resources Advisory Committee, and appointed by the dean of the Graduate 
College. For administrative purposes the student will be ln the department of his major pro-
fessor. 
For the degrees Master of Science and Doctor of Philosophy, the foreign language require-
ment, if any, is established on an individual basis by the program of study committee. 
COURSES PRIMARILY FOR GRADUATE STUDENTS, major or minor, open to 
qualified undergraduates 
501. WATER RESOURCES I. 
(3-0) Cr. 3. F. 
Prerequlalte: Permission of water resources ad-
visory committee. 
Introduction to water resources planning. Hy-
drology: source, distribution, and movement of 
water and hydraulics of water control facUlties. 
502. WATER RESOURCES II. 
(3-0) Cr. 3. W. 
Prerequisite: Permj.ssion of water resources ad-
visory committee. 
Water resources planning. The role of quality 
in water resources: physical, chemical, and bio-
logical aspects of water and waste water. 
503. WATER RESOURCES Ill. 
(3.0) Cr. 3. S. 
Prerequisite: Permlaslon ol water resources ad-
visory committee. 
Water resources planning. Legal, government, 
socio-economic, administrative, and planning as-
pects of water resources. 
590. SPECIAL TOPICS. 
Cr. var. 
Prerequisite: Permission ollnstructor. 
Literature reviews and conferences in accordance 
with needs and Interests of the student. 
WILDLIFE BIOLOGY 
For description of courses, see Zoology and Entomology. 
506 Courses and Programs 
ZOOLOGY AND ENTOMOLOGY 
Oscar E. Tauber, Ph.D., Chairman of Department 
Professors: F1oyd Andre, Ph.D.; Tom A. Brindley, Ph.D.; Benton W. Buttrey, Ph.D.; Kenneth 
D. Carlander, Ph.D.; Paul A. Dahm, Ph.D.; Jewett Dunham, Ph.D.; Harold Gunderson, Ph.D.; 
Delma E. Harding, Ph.D.; Arnold 0. Haugen, Ph. D.; Robert E. Haupt, Ph. D.; Ellis A. Hicks, 
Ph.D.; Harry H. Knight, Ph.D.; Jean L. Laffoon, Ph.D.; Robert B. Moorman, Ph.D.; Robert J. 
Muncy, Ph.D.; James R. Redmond, Ph.D.; Martin J. Ulmer, Ph.D.; Milton W. Weller, Ph.D. 
Associate Professors: Roger W. Bachmann, Ph.D.; John R. Baker, Ph.D.; Ross V. Bulkley, Ph.D.; 
David R. Griffith, Ph.D.; Wilbur D. Guthrie, Ph.D.; Jerome A. Klun, Ph.D.; Robert E. Lewis, 
Ph.D.; John A. Mutchmor, Ph.D.; Harold J. Stockdale, Ph.D. 
Assistant Professors: George Gordon Brown, Ph.D.; Warren D. Dolphin, Ph.D.; Charles J. Ellis, 
Ph.D.; Hester Fassel, M.S.; Vola M. Forbes, Ph.D.; Clive D. Jorgensen, Ph.D.; Bruce W. Menzel, 
Ph.D.; Larry P. Pedigo, Ph.D.; Michael K. Petersen, Ph.D.; Wayne A. Rowley, Ph.D.; Kenneth 
C. Shaw, Ph.D.; David L. Trauger, Ph.D.; Joseph M. VIles, Ph.D.; Larry D. Wing, Ph.D. 
Instructors: Marilyn D. Bachmann, Ph.D.; Robert D. Bergman, M.S.; Paul M. Brustowicz, M.S.; 
Eain M. Comford, M.A.; Laurance F. Ferreri, M.S.; Robert A. Grassmick, M.A.; Jackson L. 
Marr, B.A.; Richard J. McCloskey, M.S.; Kenneth R. Russell, M.S.; Richard W. Walker, M.S. 
Undergraduate Study 
The department offers work for the degree Bachelor of Science with majors in zoology, 
entomology, and fisheries and wildlife biology. For undergraduate curriculum in sciences and 
humanities, major in zoology, see Sciences and Humanities, Curriculum. For undergraduate cur-
ricula in agriculture, majors hi entomology or in fisheries and wildlife biology, see Agriculture, 
Curricula. 
Majors ln the department find employment as teachers and research workers, wildlife and 
fishery biologists, entomologists, research aides, extension specialists, and technicians ln indus-
trial laboratories, hospitals, and clinics. 
The department offers courses fundamental to specialization in the various branches of 
zoology and biology and the teaching of biological sciences, as well as in human and veterinary 
medical sciences, agriculture, and home economics. The curricula are flexible and adaptable to 
the needs of the individual. Opportunity is given for each student to plan his program of 
courses so that emphasis Is put on his own vocational objective. 
Undergraduate preparation is offered in animal ecology, embryology, entomology, fisheries 
and wildlife biology, general zoology, marine zoology, parasitology, physiology, and in prepro-
fessional programs in dentistry, medical technology, human medicine, veterinary medicine, 
pharmacology, physical therapy, and nursing. 
Undergraduate majors in this department usually include most of the following basic 
courses In their programs: Blol. 10 1, 101 A, 103, 107 (Bot. 107 ); Zool. 106 (Bioi. 106 ), 303, 
307, 311, 320, 322, 334, 370, 402, 455; Bact. 300. As supporting work, undergraduate majors 
have found the following courses desirable: Gen. 301 or 400; Chern. 141, 142, 334, 335; Psych. 
101; Soc. 134; Math. 109, 110; Stat. 101; Geol. 100; Phys. 111, 112, 113; Econ. 241, 242; 
Engl. 201. These courses are not to be regarded as fixed requirements or as complete out-
lines of the work necessary for the major. They are given solely for the convenience of the 
students or advisers who wish to estimate the amount of basic, nonspecialized study which 
may be needed. 
Majors in the Department of Zoology and Entomology are encouraged to take advantage 
of the special opportunities available in summer courses at the Iowa Lakeside Laboratory at 
Lake Okoboji. (See Index, Iowa Lakeside Laboratory.) Those students interested should con-
sult with, or write to, the department chairman. 
Graduate Study 
The department offers work for the degrees Master of Science and Doctor of Philosophy 
with majors in zoology, entomology, fisheries biology, and wildlife biology, and minor work ln 
each of these fields. Within the appropriate major, the student may specialize ln animal be-
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havior, cytology, ecology, economic entomology, embryology (developmental biology), insect 
toxicology, limnology, medical entomology, morphology, parasitology, physiology, protozoology, 
-and taxonomy. 
Prerequisite to major and minor graduate work in the Department of Zoology and Ento-
mology is the completion of at least two years of zoological courses, for part of which credit 
in other closely allied biological sciences may be substituted. Specific course requirements 
for advanced degrees depend partly upon previous training and experience in the major field 
of specialization. 
Proficiency ln one foreign language is required for the M.S. and Ph.D. The same language 
may serve for both degrees. The degree of proficiency may be demonstrated by one year of 
college credit with a minimal average of 2.0 (on a 4.0=A scale), by an Educational Testing 
Service Foreign Language Examination score of at least 500, or by committee approval of 
equivalent language experience. The student's committee may require additional language 
competence. 
Major and minor work in the area of cell biology is offered under cooperative arrangement 
with the departments of Bacteriology, Biochemistry and Biophysics, Botany and Plant Path-
ology, and Genetics. For description, see Cell Biology. 
Zoology and Entomology is one of the cooperating departments in the biology program 
and in the water resources program. See Biology and Water Resources. 
Graduate programs of the fisheries and wildlife section of the department are associated 
with the Iowa Cooperative Fisheries Research Unit, and the Iowa Cooperative Wildlife Research 
Unit. The European Corn Borer Laboratory at Ankeny is avallable for advanced study in cer-
tain phases of entomological research. Various graduate courses in zoology are taught during 
the summer, and special research projects are supervised at the Iowa Lakeside Laboratory, 
Lake Okoboji. 
Open to graduate students for minor credit only: 307, 324, 401, 402, 405, 428, 447, 448, 
455, 464, 465, 4 70. 
Index to field of work is given by the second and third figures of course numbers: 
00-09 General Zoology 50-59 Physiology 
10-19 Parasitology 60-69 Fisheries Biology 
20-29 Anatomy 70-79 Entomology 
30-39 Embryology 90-99 Problems and Research 
40-49 Wildlife Biology 
COURSES PRIMARILY FOR UNDERGRADUATE STUDENTS 
•too. TECHNICAL LECTURE. 
(1-0) Cr. R; F. 
Orientation to fields of entomology and fisheries 
and wildlife. Required of agriculture students 
majoring in entomology and in fisheries and 
wildlife biology. 
106. GENERAL ZOOLOGY. 
(Blot. 106) (3-6) Cr. 5. F.W.S.SSII. 
Prerequisite: Bioi. 101, lOlA. 
Selcctl!d uspl!cts of classlficutlon, phylogeny, 
dcvl!lopml!nt, physiology, morphology, and ecol-
ogy. 
155. ELEMENTARY HUMAN PHYSIOLOGY 
AND ANATOMY. 
(3-4) Cr. 5. F.W.S.SS. 
Prerequisite: High school chemistry credit or 
credit or classlncaUon In Chern. 141 and 141 L. 
Basic physiology and unutomy of human orgun 
systems. , 
•241. PRINCIPLES OF WILDLIFE CONSERVATION. 
(3-0) Cr. 3. W. 
Prerequisite: Bioi. I 03. 
History and biological butds of fish und wildlife 
conservation and management. 
256. HUMAN PHYSIOLOGY. 
(3-3) Cr. 4. S. 
Prerequisite: 155. 
Functions of humun orgun systems. 
302L.FIELD BIOLOGY. (See list or courses offered at the Iowa Lakeside 
Laboratory.) 
303. ANIMAL EVOLUTION. 
(3-0) Cr. 3. F.W.SSI. 
Prerequisite: Twelve credits In biological sci-
ences, Including Zoot. I 06; 320 recommended. 
Boker, Brown, Hicks. 
Origin and evolution or animal lire; source& and 
Interpretation or ovldencei principles as demon-
strated In tho animal klngaom. 
304. ANIMAL BEHAVIOR. 
(Psych. 304) (3-3) Cr. 4. Alt. F, oft'ered 1972. 
Prerequisite: 106, bioi. 103. Shaw. 
Identification, Integration, causation, develop-
ment, evolution, and runctlon of Individual and 
group behavior patterns. 
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•306. HERPETOLOGY. 
(2-3) Cr. 3. S. 
Prerequisite: I 06; 320 recommended. Menzel. 
Biology, classification, and life histories of am-
phibians and reptiles. Field trips. 
307. INVERTEBRATE ZOOLOGY. 
(2-6) Cr. 4. S.SSI. 
Prerequisite: I 06, Bioi. 103. Shaw. 
Advanced study of invertebrates stressing clas-
sification, morphology, life history and evolu-
tionary relationships. 
311. INTRODUCTION TO PARASITOLOGY. 
(3-3) Cr. 4. F.W. 
Prerequisite: 106, Bioi. 103. Ulmer. 
Survey of major groups of animal parasites; 
biology and host-parasite relationships of para-
sitic protozoans, worms, acarines, crustaceans, 
insects, and vertebrates. 
320. COMPARATIVE ANATOMY. 
(3-6) Cr. 5. F.W.S.SSII. 
Prerequisite: 106. Hicks. 
Selected chordate types with emphasis on those 
not examined in general courses. 
322. HISTOLOGY. 
(2-6) Cr. 4. F.W.S.SSI. 
Prerequisite: 106; 320 recommended. EIUs. 
Microscopic study of vertebrate tissues. 
324. HISTOLOGICAL TECHNIQUES. 
(2-6) Cr. 4. W.S.SSI. 
Prerequisite: 106; 322 recommended. Buttrey. 
Methods of fixing, sectioning, mounting, and 
staining tissues for microscopic study. 
325. MAMMALIAN ANATOMY. 
{2-6) Cr. 4. F. 
Prerequisite: Eight credits In biological sciences, 
Including one course In zoology. Haupt. 
Advanced study and dlssecllon of cat, rabbit, 
or other mammal; comparisons with human anat-
omy. For students preparing for medicine, nur-
sing, or related fields. 
334. VERTEBRATE EMBRYOLOGY. 
(3-6) Cr. 5. F.W.SSI. 
Prerequisite: 320 or V .An. 217. Baker, Brown. 
Principles and mechanisms of embryonic develop-
ment of vertebrates. 
• 340. ORNITHOLOGY. 
(2-6) Cr. 4. S. 
Prerequisite: 106, Bioi. 103. Weller. 
Biology, classification, and identification of ma-
jor bird groups; laboratory and field work, in-
cluding one-day trips to bird habitats. 
•341. BIRD STUDY. 
(2-3) Cr. 3. S. 
Prerequisite: 1 06; Bioi. 103 recommended. 
Weller. 
Biology and identification of birds with empha-
sis on Iowa. Field trips. Not acceptable for 
credit ln fisheries and wildlife biology curriculum. 
• 349. FISHERIES AND WILDLIFE SEMINAR. 
(2-0) Cr. 1. F.W. 
Prerequisite: 241, junior standing. 
Current topics in fisheries and wildlife biology. 
358. HUMAN PRENATAL DEVELOPMENT. 
~~)Cr. 4. F.W.S. 
requisite: Bioi. lOlA or Zool. 155. Fassel. 
Physiological aspects of intrauterine llfe; ma-
ternal-fetal relationships; reproductive hor-
mones. 
359. KINESIOLOGY. 
(3-6) Cr. 5. F.W.S.SSI. 
Prerequisite: 106 or 155. Haupt. 
Anatomy of human motion In terms of skeletal 
and muscular systems. For students in physical 
education, prenurslng, and prephysical therapy. 
•·310. GENERAL ENTOMOLOGY. 
(3-3) Cr. 4. F.S.SSI. 
Prerequisite: I 06. Laffoon. 
Structure, life history, habits, and recognition 
of insects. Field trips. 
•371L. FIELD ENTOMOLOGY. 
(See llst of courses offered at the Iowa Lake-
side Laboratory.) 
• 376. APPLIED ENTOMOLOGY. 
(For. 376) (2-4) Cr. 4. W. 
Prerequisite: Zool. 106, or Bioi. lOlA and 102B. 
Pedigo. 
Introduction to entomology and insect popula-
tion management. Not open for credit to stu-
dents having taken 370. Field trips. 
401. BIOLOGICAL ILLUSTRATION. 
(0-4) Cr. 2. W. 
Prerequisite: Fifteen credits In biological sci-
ences. Haupt. 
Techniques and principles of biological illustra-
tion with emphasis on illustrating for scientific 
publlcations. 
*402. ANIMAL ECOLOGY. 
{3-3) Cr. 4. F.S. 
Prerequisite: Fifteen credits In bioloJrlcal sci-
ences, Including Bioi. 1 03; Bot. 424 recom-
mended. Wing. 
Ecosystem, community, population, and habitat 
ecology of animals. Extended field trips. 
*405. FUNDAMENTALS OF LIMNOLOGY. 
(2-3) Cr. 3. S. 
Prerequisite: Fifteen credits In biological sci-
ences or graduate classification. Bachmann. 
Physical and chemical features of inland waters 
and their biological communities. Techniques 
of limnological surveys. Field trips. 
•409. CROP PROTECTION. 
(Agron. 409) See Agronomy. 
428. CELL BIOLOGY. 
(C.Blo. 428) See Cell Biology. 
•447, MAMMALOGY. 
{2-6) Cr. 4. F.W. 
Prerequisite: Bioi. 103, Zool. 1 06; 320 recom-
mended. Petersen. 
H iology, identification, and classification o'f major 
groups of mammals. Field trips. 
• 448. WILDLIFE TECHNIQUES. 
(2-6) Cr. 4. S. 
Prerequisite: 340, 402, 447, Bot. 424. Petersen. 
Survey and evaluation of techniques used in 
research and management of game animals; 
laboratory and field work, including extended 
trips. 
455. PRINCIPLES OF PHYSIOLOGY. 
(2-6) Cr. 4. F.W.SSI. 
Prerequisite: 106, Chern. 142, 142L; organic 
chemistry recommended. Redmond. 
Introduction to systemic functions. 
458. PHYSIOLOGY OF REPRODUCTION. 
(3-0) Cr. 3. W.S. 
Prerequisite: 358, permission of Instructor. 
Fassel. 
Study dnd discussion of current research in 
human reproductive physiology. 
•461.INLAND SPORT FISHERIES MANAGEMENT. 
(2-3)Cr. 3. S. 
Prerequisite: 241. Carlander. 
Survey of problems and techniques of managing 
fish populations and habitats for recreational 
uses. Not accepted for credit toward a major in 
fisheries and wildlife biology. Field trips. 
• 464. ICHTHYOLOGY. 
(2-6) Cr. 4. F.W. 
Prerequisite: 106; 320 recommended. MenzeL 
Biology, classification, and life histories of fish-
es. Field trips. 
•465. FISHERIES MANAGEMENT. 
(3-3) Cr. 4. F. 
Prerequisite: 405, 464. Carlander. 
Concepts and practices relating to maintenance 
and improvement of fishery resources. Lake and 
stream surveys for evaluations as fish habitat. 
Field trips. 
•410. ECONOMIC ENTOMOLOGY. 
(2-2) Cr. 3. W. 
Prerequisite: 370. Dahm. 
Contemporary concepts of insect biology and 
insect population management. 
COURSES PRIMARILY FOR GRADUATE 
qualified undergraduates 
500. SEMINAR. 
Cr. 1. F.W.S. 
Prerequisite: Permission of Instructor. Tauber. 
Reports of research and current literature. 
• 501. PRINCIPLES OF SYSTEMATIC ZOOLOGY. 
(2-3) Cr. 3. Alt. W, offered 1973. 
Prerequisite: Fifteen credits in zoology. Pedigo. 
Historical development of classificatory systems, 
with discussions concerning the species concept, 
phylogenetic interpretation, numerical taxono-
my, and nomenclature. 
503. PRIMATE EVOLUTION. 
(3-0) Cr. 3. S. 
Prerequisite: Fifteen credits in zoology. Shaw. 
Relationships and developmental history of pri· 
mates. 
504. ARACHNOLOGY. 
(2-6) Cr. 4. Alt. S, offered 1973. 
Prerequisite: Twenty credits In biological sci· 
ences. Hicks. 
Biology, morphology, ecology, phylogenetic re· 
lationships, and economic Importance of arach· 
nids, especially mites, ticks, and spiders. 
505. NEMATOLOGY. 
(3-3) Cr. 4. Alt. S, offered 1972. 
Prerequisite: Permission of instructor; 311 rec-
ommended. Ellis. 
Biology of free-living and parasitic nematodes. 
506. FREE-LIVING PROTOZOA. 
(2-3) Cr. 3. Alt. S, offered 1972. 
Prerequisite: Fifteen credits in zoology; 307 or 
311 recommended. Buttrey. 
Taxonomy, morphology, life history, ecology, 
genetics, biology, evolution, and identification 
of major groups of free-living Protozoa. 
508L, 509L AQUATIC ECOLOGY. 
(See list of courses offered at the Iowa Lake-
side Laboratory.) 
510L. PROTOZOOLOGY. 
(See llst of courses offered at the Iowa Lake-
side Laboratory.) 
511. PARASITIC PROTOZOA. 
(2-3) Cr. 3. Alt. S, offered 1973. 
Prerequisite: Fifteen credits In zoology; 307, 
311, or 505 recommended. Buttrey. 
Taxonomy, morphology, life history, host-para· 
site relationships, evolution, identification, and 
medical significance of major groups of para-
sitic Protozoa. 
512. HELMINTHOLOGY. 
(2-6) Cr. 4. F. 
Prerequisite: 307, 320. Ulmer. 
Survey of the cestodes, trematodes, and nema-
todes parasitic in wildlife, laboratory animals, 
and man; selected vectors; identification, llfe 
histories, and host-parasite relationships. See 
also list of courses offered at the Iowa Lake-
side Laboratory. 
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490. SPECIAL PROBLEMS. 
(Bioi. 490) Cr., 1 to 5 each Ume taken. 
Prerequisite: Fifteen credits In zoology, permis-
sion of instructor. 
Individual problems for beginners In research. 
•courses administered by the College of Africulture. 
All others administered by the College o Sciences 
and Humanities. 
STUDENTS, major or minor, open to 
512L. HELMINTHOLOGY. 
(See list of courses offered at the Iowa Lake-
side Laboratory.) 
527, 528. ADVANCED CELL BIOLOGY. 
(C.Bio. 527, 528) See Cell Biology. 
529. CYTOCHEMISTRY. 
(0-6) Cr. 2. Alt. S, offered 1972. 
Prerequisite: Permission of instructor; 428 rec-
ommended. Viles. 
Techniques and procedures in cytological re-
search. 
538. EXPERIMENTAL EMBRYOLOGY. 
(3-6) Cr. 5. S. 
Prerequisite: 334, organic chemistry; blochem· 
istry and histological techniques recommended. 
Baker. 
Physiology or germ cells; parthenogenesis; mark-
ing and grafting experiments on living embryos; 
tlssue-cultu re techniques. 
•540. WATERFOWL B·loLOGY AND 
CONSERVATION. 
(2-3) Cr. 3. Alt. W, offered 1972. 
Prerequisite: 320, 340. Weller. 
Taxonomy, biology, and conservation of water-
fowl or the world. Extended field trips. 
550. COMPARATIVE ANIMAL PHYSIOLOGY. 
(3-6) Cr. 5. S. 
Prerequisite: 307 and 455, or pennlsslon of In-
structor. Redmond. 
Functions in various phyla, with interpretations 
in terms or morphology, ecology, and evolution. 
551,552,553. ADVANCED VERTEBRATE 
PHYSIOLOGY. 
~) Cr. 4 each. 551: F; 552: W; 553: S.SSII. 
requlalte: 320 or V.An. 404 or equivalent; 
455; one quarter organic chemistry; one quarter 
college physics. Grlmth. 
Primarily mammallan, systemic physiology with 
some cellular mechanisms. 551: BlOod, nervous 
system, muscle. 552: Circulation, respiration, 
digestion. 553: Metabolism, excretion, endocrl· 
nology. 
•sao. FISHERY ASPECTS OF WATER POLLUTION. 
(3-0) Cr. 3. Alt. S, offered 1973. 
Prerequisite: 405, pennlsslon of Instructor. 
Bulkley. 
Environmental requirements of fresh-water fish 
in relation to aquatic pollution. 
• 563. FISH PROPAGATION. 
(2-3) Cr. 3. Alt. S. offered 1972. 
Prerequisite: 465. Bulkley. 
Principles and techniques of fish propagation, 
hatchery operation, nutrition, and disease prob-
lems. 
• 570. INSECT RESISTANCE IN CROP PLANTS. 
(3-0) Cr. 3. W. 
Prerequisite: 370 or 376; Gen. 301. 
Principles and mechanisms of insect control by 
host plant resistance. 
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•511. AQUATIC INSECTS. 
(2-6) Cr. 4. Alt. S, offered 1973. 
Prerequisite: 370, 405. Lewis. 
Taxonomy, We history, and ecology of aquatic 
insects. Field trips. 
• 572. INSECT MORPHOLOGY. 
(2-9) Cr. 5. F. 
Prerequisite: Fllteen credits In zoology, including 
370. Lewis. 
Intensive study of the external and Internal 
anatomy and histology of insects. 
• 574. MEDICAL ENTOMOLOGY. 
(2-6) Cr. 4. F. 
Prerequisite: Fifteen credits In zoology ,Including 
370 or 376. Rowley. 
Identification, life histories and control of ar-
thropods attacking man, particularly those forms 
which are disease vectors. Field trips. 
•576, 577. SYSTEMATIC ENTOMOLOGY. 
(3-6) Cr. 5 each. 576: W; 577: S. 
Prerequisite: 572. Laffoon. 
Classification, collection, and natural history of 
insects. Nomenclature and taxonomic practices. 
Field trips. 
590. SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. 
Prerequisite: Fifteen credits In zoology, permis-
sion of Instructor. 
•courses administered by the College of Agriculture. 
AU others administered by the College of Sciences 
and Humanities. 
COURSES FOR GRADUATE STUDENTS, major or minor 
601. ZOOLOGICAL LITERATURE. 
(3-0) Cr. 3. W. 
Prerequisite: Fifteen credits In zoology. Knight. 
Literature and classical authors of zoology and 
entomology; nomenclators; rules of zoological 
nomenclature. 
•602. ECOLOGICAL ENERGETICS. 
(3-0) Cr. 3. W. 
Prerequisite: 402, Bot. 424. Bachmann. 
Theory and use of energy fiow In analysis and 
description of ecosystems. 
•oo3. POPULATION ECOLOGY. 
(5-0) Cr. 5. S. 
Prerequisite: 402. Carlander. 
Animal population fluctuation with emphasis on 
mechanics of maintaining optimal density. 
•604. ZOOGEOGRAPHY. 
(3-0) Cr. 3. Alt. W, oll'ered 1972. 
Prerequisite: Fifteen credits In zoology. Lewis. 
Geographic distribution of animals. 
•oo5. ADVANCED LIMNOLOGY. 
(3-6) Cr. 5. F. 
Prerequisite: 405. Bachmann. 
Physical, chemical, and biological processes of 
lakes and streams and their relallonshlps to 
biological productivity, ecological succession, and 
water quality. I~imnological research techniques. 
Field trlpR. 
607. EmOLOGY. 
(Psych. 607) (3-3) Cr. 4. Alt. F, offered 1971. 
Prerequisite: 304. Shaw. 
Concepts and methods of behavioral analysis. 
612. ADVANCED PARASITOLOGY. 
(3-0) Cr. 3. S. 
Prerequisite: 512; 511 recommended. Ulmer. 
Special phases in host-parasite relationships of 
parasitic protozoans, worms, and arthropods. 
627. MICROANATOMY OF INVERTEBRATES. 
(2-6) Cr. 4. Alt. S, offered 1973. 
Prerequlalte: 322, 334, 455. VIles. 
Comparative histology, fine structure, and phys-
iology of selected invertebrate systems. 
639. SURVEY OF DEVELOPMENTAL ZOOLOGY. 
(3-0) Cr. 3. W. 
Prerequisite: 334, Gen. 301. Brown. 
Discussion of molecular and cytological princi-
ple& ol development with emphasis on recent. 
research. 
• 645. WILDLIFE MANAGEMENT. 
(3-3) Cr. 4. Alt. W, offered 1973. 
Prerequisite: 241, 448. Weller. 
Theories and principles of wildlife conservation, 
management practices, and special topics. 
650. CELL PHYSIOLOGY. 
(3-0 or 6) Cr. 3 or 5. S. 
Prerequisite: 528, B.&B. 404, 405, 406. Dolphin. 
Physical and biological analysis of cellular ac-
tivities. 
654. COMPARATIVE ENDOCRINOLOGY. 
(3-0) Cr. 3. W. 
Prerequisite: 551 or 552 or 553. GrlfDth. 
Structure and function of endocrine systems of 
invertebrates and vertebrates. 
•655. INSECT PHYSIOLOGY. 
(3-Q or 6) Cr. 3 or 5. W. 
Prerequisite: 370, and 455 or 650. Mutchmor. 
Life processes, organ functions of insects. 
• 662. TECHNIQUES OF FISHERIES. 
(3-3) Cr. 4. Alt. W, offered 1972. 
Prerequisite: 465, Stat. 402. Muncy. 
Critical analysis of methods for studying fish 
growth, food habits, population estimation, and 
mortality rates. 
• 663. FISHERIES RESOURCES. 
(3-0) Cr. 3. Alt. W, offered 1973. 
Prerequisite: 465. Muncy. 
Survey of fishery resources; analysis of prob-
lems concerned with commercial and sport fish-
cries and their management. 
•s11. INSECT ECOLOGY AND POPULATION 
MANAGEMENT. 
(3-3) Cr. 4. S. 
Prerequisite: 370, 402; Stat. J 01 or 401. Pedigo. 
Insect populations, emphasizing uutbwakM, UK-
sessment, and concepts of management. 
•674. ADVANCED MEDICAL ENTOMOLOGY. (2-6) Cr. 4. Alt. W, offered 1973. 
Prerequisite: 57 4. Rowley. 
Vector-parasite relationships, ecology, and epi-
demiology of arthropod-borne animal diseases. 
•675. INSECT TOXICOLOGY. 
(3-0) Cr. 3. Alt. S, offered 1972. 
Prerequisite: 572, and 650 or 655. Dahm. 
Chemistry and mode of action of modern In-
secticides. 
698. SEMINAR IN CELL BIOLOGY. 
(C.Bio. 698) See Cell Biology. 
699. RESEARCH. 
•courses administered by the College of Agriculture. 
AU others administered by the ('ollegc of Sciences 
and Humanities. 
Zoology and Entomology 511 
**COURSES OFFERED AT THE IOWA LAKESIDE LABORATORY 
302L. FIELD BIOLOGY. 
(4-12) Cr. 4. SSI. 
Must be taken concurrently with Bot. 301 L. Ani-
mals In the field, with emphasis on collection, 
identification, preservation, and laboratory cul-
turing methods. May not be used as substitute 
prerequisite for advanced courses listing 106 
as a prerequisite. Field trips. 
•371L. FIELD ENTOMOLOGY. 
(8-24) Cr. 8. SSI. 
~urvey of insect world Including classification, 
life histories, literature, and ecology. Emphasis 
on field observations, making and naming per-
sonal collection of Insects. Field trips. 
•courses administered by the College of Agriculture. 
All others administered by the College of Sciences 
and Humanities. 
• • Permission of the im;tructor is u pwrequisite for 
all courses offered at the lowu Lakeside Laboratory. 
l<~or current information concerning courses, rcgit;tra· 
lion, and housing, sec the annual Iowa Lakeside Lab-
oratory Bulletin. This bulletin Is usually available 
from participating departments after 1-'eb. 15 
490. SPECIAL PROBLEMS. 
(See preceding section.) 
508L, 509L. AQUATIC ECOLOGY. 
(8-24) Cr. 8 each. 
~urvey of local aquatic organisms and aquatic 
habitats; analysis of physiographic, physical, 
and chemical factors. Emphasis on field work, 
methodology, and basic ecological principles. 
Field trips. 
510L. PROTOZOOLOGY. 
(8-24) Cr. 8. ssn. 
Prerequisite: Fifteen credits In zoology; 307 or 
311 recommended. 
Survey of the free-living and parasitic proto-
zoans; evolution, Identification, life cycles, and 
host-parasite relationships. 
512L. HELMINTHOLOGY. 
(8-24) Cr. 8. SSI. 
Prerequisite: 307, 320. 
Survey of the cestodes, trematodes, and nema-
todes parasitic in wildlife, laboratory animals, 
and man; study of selected vectors; identifica-
tion, life histories, and host-parasite relation-
ships emphasized. 
590. SPECIAL TOPICS. 
(See preceding section.) 
699. RESEARCH. 
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Technical Institutes 
Engineering Technology 
Food Service Management 
Professors: M.W. Almfeldt, B.S.; Henry M. Black, S.M.; Warren B. Boast, Jr., Ph.D.; George 
Burnet, Ph.D.; Carl E. Ekberg, Jr., Ph.D.; Harold B. Ellis, Ph.D.; Rolland L. Hardy, Dr.Ing.; 
Wilfred T. Hosmer, M.S.; Marjorie M. McKinley, Ph.D.; C. Gordon Sanders, M.A. 
Associate Professors: Carl Arnbal, M.S.; Edgar V. Collings, M.S.; Joe V. Crawford, 
M.S.; Rudolph J. Lubsen, M.S.; Robert M. Nady, M.S.; Aldor C. Peterson, M.S.; John B. Sheeler, 
Ph.D. 
Assistant Professors: Gary L. Aitchison, M.A.; Donald B. Anker, B.S.; Robert 0. Blair, B.S.; 
Nancy E. Brown, M.S.; Robert 0. Butler, B.S.; Wayne C. Dowling, M.S.; Robert L. Gumbert, 
M.S.; Larry D. Hoffman, M.S.; Roland D. Jenison, M.S.; Alfred W. Joensen, M.S.; James K. 
McKie, Jr., B.S.; Cletus Mercier, B.S.; Carl J. Sayre, M.S.; Robert W. Shearer, B.S.; Robert E. 
Soden, M.S.; Richard H. Unger, B.S.; Thomas E. Walsh, M.A.; Donald E. Wandling, M.S. 
Instructors: Dave Austin, M.S.; Steven Bell, B.S.; Zane B. Dickinson, M.A.; James E. Dixon, 
A.B.; Dan R. Doherty, B.S.; Herman C. Elchmeier, M.A.; J. Ronald Everist, B.S.; Donald Goslin, 
M.S.; Gary A. Granneman, B.S.; Keith H. Houlson, M.A.; David M. Millard, B.S.; Charles R. 
Miller, M.S.; YUdirim Omurtag, M.S.; Thomas K. Prendergast, B.S.; Donald G. Rose, B.S.; 
Steven F. Russell, B.S.; Raymond D. Schlueter, B.S.; Carmi N. Spicer, B.A.; Paul E. Sumter, 
Ph.D.; Herbert H. Thies, B.S. 
A technician is a specialist in the technical details of a subject or occupation. The identi-
fication of the technician as an occupational classiflcation in industry, distinct from the learned 
professions, is relatively new and rapidly growing, but the work of the technician is as old as 
modern industry. Today the technician usually employs the proven techniques in the solution 
of his problems and does not concern himself with the development of new methods or tech-
niques. 
There are many technical occupations requiring varying degrees of training in a great 
diversity of fields. Interesting and rewarding opportunities await the student who successfully 
completes one of the two-year technical programs which are offered by Iowa State University. 
These programs include engineering technology and food service management. Each is adminis-
tered by the appropriate college of the University, and graduates receive the diploma as an 
associate. 
Students in the two-year technical programs are considered as part of the University. 
They assume the same obligations, receive the same privileges, and pay the same fees and tui-
tion as other University students. 
Application for admission should be made to the Director of Admissions, 104 Beardshear 
Hall, Iowa State University, Ames, Iowa 50010. For information about rooms see Student &~~ ' 
Technical Institute 513 
The Engineering Technology Programs 
Harold B. Ellls, Ph.D., Head 
Engineering technicians are persons whose work requires an understanding of physical 
sciences and practical mathematics so that they can apply the tried and proven methods of 
modern industry in the design, manufacture, and construction of products and structures or 
in the operation of industrial equipment and manufacturing processes. Engineering technicians 
perform upon their own initiative or under the general guidance of a supervising engineer; 
they assist the engineer and supplement his work. They are also employed in organized re-
search activities, as members of teams with engineers and scientists wherein the engineering 
technicians work principally in testing and development. In many instances, engineering tech-
nicians serve in supervisory positions over manufacturing or construction operations, coordlna~ 
ing and directing the work of skilled craftsmen. 
Engineering technicians are occupying an increasing variety of responsible positions with 
industry and the demand for these technic~y competent individuals continues to exceed the 
supply. With increasing industrialization and with the spreading awareness on the part of in-
dustrial managers of the capabilities of well-trained engineering technicians, this need will 
become greater. 
There are many persons whose aptitudes, abilities, and interests qualify them for profltr 
able, productive, and challenging careers as engineering technicians but who would find the 
study of engineering too abstract and theoretical. Such persons, upon graduation from one of 
the engineering technology programs, can expect opportunities for advancement where finan-
cial rewards are fully commensurate with their skills, talents, and willingness to assume re-
sponsibility. 
Admission Requirements 
To qualify for admission to an engineering technology program, a student should be a 
graduate of an approved high school and his credits should include one and one-half units of 
algebra and one unit of geometry. Other credits which are especially helpful are those ln draftr 
ing, English, chemistry, physics, and trigonometry. Shop courses where students learn the 
use of tools are also recommended. Anyone not a graduate of an approved high school may 
take tests to determine his ablllty to benefit from the Instruction, and will be considered for 
entrance on an individual basis. Applicants with deficiencies in third semester algebra or in 
geometry may remove these deficiencies by satisfactory completion of a special summer mathe-
matics program. This special program is also recommended for those whose high school mathe-
matics grades were below average. 
Plan of Study 
The two-year engineering technology programs achieve a balance between fundamental 
theory and the practical application of this theory as related to the various technologies. 
In addition to studies in technology, the student will receive tralnlng in applied mathe-
matics and physics which are basic to his courses in technology. He will also study English 
composition, with emphasis on technical exposition, oral expression, and report writing, as 
well as industrial organization and accounting. All of these subjects are presented with the 
objective of supporting his career as an engineering technician. 
Work-Study Cooperative Programs 
Work-study cooperative programs are offered in some instances so that the participating 
student may gain practical experience in engineering technology during his college career. 
Each work-study program ls arranged so the academic phases of engineering technology are 
taught at the campus whlle actual practice is gained by working in industry during alternate 
quarters of the second year. The student learns and benefits from the work-study program 
by getting experience in his chosen technology, by being able to evaluate a particular com-
pany as a possible employer, and by receiving a reasonable financial return. The company 
can evaluate the student's potential as a possible future permanent employee. The University 
gains by the industrial experience that the participating student brings to the classroom. 
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The general aspects of these cooperative programs and the regulations under which they 
are carried on are the same as those pertaining to other cooperative programs in the College 
of Engineering. See Engineering Curricula, Cooperative Work-Study Programs. 
Continuing Education - Bachelor of Science Preparation 
Opportunities are available in the College of Enginering for a student who has graduated 
ln the upper half of his class from an engineering technology program accredited by the En-
gineers' Council for Professional Development to work toward a bachelor's degree.* The de-
tailed planning of a suitable program for each student is made in consultation with his adviser 
and with the approval of the head of the department in which he wishes to study for his bach-
elor's degree. For graduation, the student must fulfill all of the normal requirements of the 
bachelor's program. Part of the credits may be earned through advanced standing examina-
tions. The student's baccalaureate program will usually require an additional three years to 
complete. 
• All engineering technology curricula at Iowa State U Diversity are accredited by the Engineers' 
Council for Professional Development. 
Chemical Industries Technology 
Leading to the diplorna Associate in Applied Science. Total credits required-! 00. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
First Year 
Engineering Technology E ngmeen ng Technology Engineering Technology 
Orientation Onentat1on OrientatiOn 
G. Tch. 10 R G.Tch. 11 R G. Tch. 12 R 
Applied Mathematics I Apphed Mathematics II Applied Mathematics Ill 
Math. 50 5 Math. 51 5 Math. 52 5 
Enghsh Composition Applied Phys1cs I Applied Phys1cs II 
Engl. 20 3 Phys. 71 4 Phys. 72 4 
Fundamentals of General Fundamentals of General Fundamentals of Orgamc Chemistry 
Chem1stry Chem1stry Chern. 32 4 
Chern. 30 4 Chern. 31 4 Industrial Stoichiometry II 
T echmcal Drawmg lndustnal St01ch1ometry I C.l. Tch. 11 3 A.Gr. 40 3 C.l. Tch. 10 3 Technical Problems Ill 
T echmcal Problems I L1brary InstructiOn G. Tch. 16 1 G. Tch. 14 2 L1b. 102 R 
17 16 17 
Second Year 
Bas1c Chem1callndustnes Enghsh Compos1t1on Letter and Report Wntmg C. I Tch. 51 3 Engl. 21 3 Engl. 40A 3 DC and AC Machmes Measurements and Instrumentation Proces-s Control I E.Tch.71 4 E. Tch. 72 2 C I. Tch. 72 4 Graphical Mathematics Survey of Accountmg Pubhc Speakmg A.Gr. 47 2 I.Ad 75 3 Sp. 30 3 Quantitative Analysis Instrumental Analys1s Process Layout Chern. 60 4 Chern. 61 4 C.l. Tch. 80 3 Umt Operations I Umt OperatiOns II Umt Operat10ns Ill C. I. Tch. 61 4 C. I. Tch. 62 4 C I. Tch. 63 4 
11 16 17 
Technical Institute 515 
Construction Technology 
Leading to the diploma Associate in Applied Science. Total credits requlred-1 05. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Credits 
First Year 
Engineenng Technology Engmeering Technology Engmeenng Technology 
Onentation Orientation Orientation 
G.Tch 10 R G. Tch. 11 R G. Tch. 12 R 
English Compos1t1on Enghsh Compos1t10n Introductory Mechan1cs 
Engl 20 3 Engl. 21 3 AM. 30 4 
Apphed Mathemat1cs I Apphed MathematiCS II Apphed Mathematics Ill 
Math. 50 5 Math 51 5 Math. 52 5 
Applied Phys1cs I Apphed PhySICS II Construction Methods (Structures) 
Phys 71 4 Phys. 72 
T echmcal Problems I T echmcal Problems II 
G Tch 14 2 G.Tch. 15 
Construction Drawmg Structural and BUIIdmg Drawmg 
C Tch 77 3 C. Tch 82 
l1brary I nstruct1on 
l1b 102 
17 
Second Year 
Route and Construction S01ls Technology I 
Surveymg C Tch 90 
C Tch 81 5 Structural Des1gn I 
land Surveymg I C.Tch. 92 
C Tch 87 5 Properties of Matenals 
H1ghway and Mumc1pal Drawmg AM 31 
C Tch 83 4 Concrete 
Strength of Matenals A.M. 34 
A.M 32 4 Pubhc Speakmg 
Sp. 30 
18 
'Choose two from department approved electives C. Tch 86. 88. 91. 93, 94, 95 
4 
1 
5 
R 
18 
3 
5 
3 
4 
3 
18 
C.Tch. 85 
T echmcal Problems Ill 
G. Tch 16 
Elementary Surveymg 
C.Tch. 80 
letter and Report Wntmg 
Engl 40A 
Survey of Accountmg 
I. Ad. 75 
Hydrauhcs 
A.M. 33 
Elect1ves1 
3 
1 
5 
18 
3 
3 
4 
6 
16 
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Electronics Technology 
Leading to the diploma Associate in Applied Science. Total credits required-106. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Cred1ts Cred1ts 
First Year 
Engmeering Technology Engineenng Technology Engmeering Technology 
Onentatlon OnentatJon On entation 
G. Tch. 10 R G.Tch. 11 R G.Tch. 12 R 
T echmcal Problems I T echmcal Problems II T echmcal Problems Ill 
G. Tch. 14 2 G Tch 15 1 G Tch. 16 1 
Apphed MathematiCS I Apphed Mathemat1cs II Applied MathematiCS Ill 
Math. 50 5 Math 51 5 Math. 52 5 
Electnc C1rcu1ts Electnc Cucu1ts Electnc CirCUits 
E.Tch.85 3 E Tch 86 4 E Tch. 87 3 
Apphed Phys1cs I Electnc CucUits Laboratory Electnc CucUits Laboratory 
Phys 71 4 E Tch. 56 1 E.Tch 57 1 
English Compos1hon Enghsh Compos1t10n Bas1c Electromcs 
Engl. 20 3 Engl 21 3 E Tch 89 3 
Electron1cs Shop Electron~cs Laboratory 
E Tch 80 2 E Tch 59 1 
Electromcs Drawmg I Applied Phys1cs Ill 
A Gr. 41 2 Phys. 73 4 
17 18 18 
Second Year 
Semiconductor Dev1ces Semiconductor Dev1ces Semiconductor Dev1ces 
and CirCUits and C~rcu1ts and CncUits 
E. Tch 93 3 E Tch 94 3 E Tch. 95 3 
Electromcs Laboratory Electron~cs Laboratory Electron~cs Laboratory 
E Tch 63 1 E Tch 64 E. Tch 65 1 
Systems Analys1s Electromc Systems T echmcal Des1gn 
E. Tch. 96 4 ETch.97 4 E.Tch. 84 4 
Mtcrowave fundamentals Dtgttal Computers Spec tal T optcs 
E Tch. 92 4 E Tch 90 4 E Tch 99 4 
Letter and Report Wnttng Electromcs Drawmg II Pubhc Speakmg 
Engl. 40A 3 A Gr. 44 2 Sp. 30 3 
Electromcs Shop Survey of Accountmg Introduction to Busmess and 
E. Tch. 83 3 I.Ad. 75 3 Industrial Organization 
ltbrary Instruction I.Ad. 99 3 
L1b. 102 R 
18 17 18 
Technical Institute 517 
Mechanical Technology 
Leading to the diploma Associate in Applied Science. Total credits required-106. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Cred1ts Credtts Credits 
First Year 
Engmeenng Technology Engineenng Technology Engmeering Technology 
Orientation Onentatlon Onentation 
G. Tch. 10 R G. Tch. 11 R G.Tch. 12 R 
T echntcal Problems I Techmcal Problems II Mechamcal Detailing 
G.Tch 14 2 G. Tch. 15 1 A.Gr. 46 3 
T echmcal Drawmg T echmcal Geometry Graphical Mathematics 
A.Gr. 40 3 A.Gr. 45 3 A.Gr. 47 2 
Apphed Mathematics I Apphed Mathematics II Apphed Mathematics Ill 
Math. 50 5 Math. 51 5 Math. 52 5 
Applied Phys1cs I Applied Phys1cs II Introductory Mechamcs 
Phys. 71 4 Phys. 72 4 A.M. 30 4 
English Compos1t1on Enghsh Compos1tton lndustnal Chemistry 
Engl 20 3 Engl. 21 3 Chern. 70 4 
Mechamcal Processes 
M. Tch. 76 2 
L1brary InstructiOn 
L1b 102 R 
17 18 18 
Second Year 
IntroductiOn to Busmess and Letter and Report Wnttng Pubhc Speakmg 
lndustnal Orgamzat1on Engl 40A 3 Sp. 30 3 
I.Ad. 99 3 Survey of Accountmg Metal Processmg 
Strength of Matenals I Ad 75 3 M.Tch. 80 3 
AM. 32 4 Measurements and Instrumentation Design Technology II 
DC and AC Machtnes.. E. Tch. 72 2 M.Tch.82 4 
E.Tch. 71 4 Metals and Alloys Applied ThermodynamiCS 
Mechamcal Standards M Tch 79 3 M.Tch. 86 3 
M Tch 75 2 Des1gn Technology I Fluid Power 
Mechamsms M Tch 81 4 M. Tch. 87 3 
M. Tch. 78 3 Elements of Thermodynamics Measurements Laboratory 
M. Tch. 85 3 M.Tch. 90 3 
16 18 19 
The Food Service Management Program 
Thomas E. Walsh, M.A., Program Chairman 
The food service management program offers an opportunity to persons desiring prepara-
tion for middle-management career positions in food service. These include positions such as 
food service managers or assistant managers in restaurants, hotels, motels, industrial plants, 
department stores, social clubs, schools, colleges and universities, and other institutions. Posi-
tions offering supervisory responsibUltles and challenges wlthln a single food service organlza-
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tion are also available, as are sales positions with manufacturers and dealers of food, equip-
ment, and other food service supplies. The technical program also provides preparation for 
an individual who is considering having his own restaurant or food service business. 
The demand for well-trained food service technicians will continue to grow, both in Iowa 
and across the nation Reasons for the growing demand include population increases, greater 
emphasis on tourism, increasing business competition causing more travel and entertainment 
by executives and salesmen, an increasing number of married women in the labor market, 
greater leisure time, and increasing use of food service facilities in industrial plants, schools, 
colleges and universities, hospitals, and government institutions. 
In addition to the technical aspects of food production and service, the food service man-
agement program emphasizes business management and includes some orientation to under-
standing people and the factors which influence behavior. Approved on-the-job work experience 
during the summer between the first and second years is required. Many of the courses, such 
as textiles, art principles, nutrition, and special seminar topics, contribute both to on-the-job 
competencies of the food service technician and to effectiveness as a family member and as 
a citizen. 
One purpose of the food service management program is to establish standards and 
guidelines for food service education in Iowa with the realization that additional technical edu-
cation programs are being planned or considered in some community colleges. As a result, 
enrollment in this program is limited to a maximum of 20 new students each year. 
Admission Requirements 
To qualify for admission to the food service management program a student normally 
must be a graduate of an approved high school. High school credits in algebra, English, book-
keeping, and chemistry are recommended. Those who have not been graduated from an ap-
proved high school and who wish to make application for admission will be considered on an 
individual basis after completing certain tests and entrance examinations. 
Food Service Management 
Leading to the diploma Associate in Food Service Management. Total credits required-
100. 
FALL QUARTER WINTER QUARTER SPRING QUARTER 
Credtts Credtts Credtts 
First Year 
Enghsh Compostbon English Composttlon Public Speakmg 
Engl. 20 3 Engl. 21 3 Sp. 30 3 Applied Nutrition Food Preparation Food PreparatiOn F.&N. 33 4 F.&N.31 4 F .&N. 32 4 Introduction to Busmess and Baste Mathematics Econom1cs of Busmess lndustnal OrganizatiOn Math. 40 5 Econ. 31 4 I.Ad. 99 3 Baste Art Pnnc1ples Accountmg tn Bustness Institution Textiles A.A. 30 4 I.Ad. 50 5 T.&C. 40 4 Phys1cal Education 1 Phystcal Education 1 Physical Educat1on 1 Food Serv1ce Samtatlon Orientation to Summer Work Orientation to Food Semce I. Mgt. 22 1 Experience Management I. Mgt. 23 R I.Mgt. 21 R 
15 18 17 
Technical Institute 519 
Second Year 
Introduction to Quant1ty 
Food Preparation 
Quant1ty Food Product1on Management Aspects of 
I Mgt 61 
Purchasmg Food Products 
I. Mgt. 84 
4 
4 
Procedures 
I.Mgt. 62 
F manc1al Control 
I. Mgt. 87 
Quant1ty Food Production 
4 I.Mgt. 63 4 
Sales Promot1on and Pubhc 
4 Relations 
Food Serv1ce F ac1ht1es Planmng 
and Equipment 
Bu1ldtng Mamtenance Management I. Mgt. 83 4 
I. Mgt. 85 
Psychology of Interpersonal 
Relat1onsh1ps 
Psych. 50 
Semmar 
I. Mgt. 91 
4 
4 
17 
COURSE DESCRIPTIONS 
I.Mgt 89 
Human Relat1ons 
Soc. 35 
Semmar 
I.Mgt. 92 
4 Personnel Procedures 
I.Mgt. 88 4 
4 letter and Report Writing 
Engl. 408 3 
1 Seminar 
I.Mgt. 93 1 
17 16 
A description of each course is contained on the following pages. 
The value of each course is stated in quarter c~edits. A one-credit course requires one 
recitation involving two hours of preparation, one three-hour laboratory period, or other com-
bination of teacher-student contact and outside preparation involving a total of three clock 
hours per week for 11 weeks. "Cr. R" indicates that the course is required but no credit is 
given. 
After the title of each course are two numbers in parentheses. The first indicates the num-
ber of lectures and recitations a week and the second the number of hours of laboratory a 
week. For example, a course title followed by ( 1-3) is a course with one lecture or one reci-
tation and three hours of laboratory a week. 
At the end of the first line of each course description will be found one or more of the 
following letters: F. W.S.SS. indicating which of the four quarters-fall, winter, spring, summer 
session-of the academic year the course is offered. 
Applied Art 
30. BASIC ART PRINCIPLES. 
(2-6) Cr. 4. W. 
Principles of color and design with emphasis 
on application to small commercial enterprises 
related to the food and housing industry. 
Applied Graphics 
40. TECHNICAL DRAWING. 
(1-6) Cr. 3. F.W.SS. 
Lt!ttering, freehand sketching, usc of scales and 
drawing instruments, theory of orthographic pro· 
jection and pictorial drawing. Geometry of bear· 
ing, slope, true length, and true size. Standards 
for sections, symbols, and basic size specifica-
tions. 
41. ELECTRONICS DRAWING I. 
(0-6) Cr. 2 W.S. 
lettering, freehand sketching, theory of ortho· 
graphic projection of points, lines, planes, and 
solids Standards for sections, dimensioning, ba· 
sic fasteners, and reproduction of drawings. 
44. ELECTRONICS DRAWING II. 
(0-6) Cr. 2. W.SS. 
Prerequisite: 41, credit or classification In E.Tch. 
89. 
Applications of the principles of technical draw· 
ing and development of skills in producing draw· 
ings of electronic circuits and equipment. Dis· 
cussion of standard symbols and nomenclature, 
and short cuts in detJcrlblng complex wiring 
layouts. 1-:mpirlcal equations derived from plots 
constructl!d from text data. Alignmt!nt chartts. 
Practice in producing circuit diagrams for formal 
presentation. 
45. TECHNICAL GEOMETRY. 
(1-6) Cr. 3. W.SS. 
Prerequisite: 40. 
Craphical solutions for geometrical P.roblems 
encountered in layout and design. Clearance 
problems, dihedral angles, Intersection of lines 
and planes with other planes, curved and warped 
surfaces. 
46. MECHANICAL DETAILING. 
(1-6) Cr. 3. S.SS. 
Prerequisite: 40. 
Preparation of production drawings to be sup-
plied to the shop or to be used wherever a 
product is manufactured, fabricated, or erected. 
Specifications of size, shape, material, and manu-
facture. Standard fastener specifications, includ-
Ing threads, welds, rivets, keys, splines and 
springs. Allowance specifications for mating parts 
and standards of surface quality. G raphlc lllustra-
tlon for Interpretation and presentation. 
47. GRAPHICAL MATHEMATICS. 
(0-6) Cr. 2. F.S.SS. 
Prerequisite: 40, credit or classification In Math. 
52. 
Graphical representation of technical data. Stan-
dards of curve plotting. Empirical equations 
derived from plots constructed from test data. 
Alignment charts. Graphical calculus. 
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Applied Mechanics 
30. INTRODUCTORY MECHANICS. (4-0) Cr. 4. F.S. 
Prerequisite: Pbys. 71, credit or classification 
in Math. 52. 
Analysis of forces acting in and upon structures. 
Ueuctions of structures and supporting bodies 
to applled loads. Friction. <~eometrical proper· 
tics, including moment of inertia, of shapes used 
in structural design. 
:11. PROPERTIES OF MATERIALS. 
(2-3) Cr. 3. W.S. 
Prerequisite: Credit or classlflcation in 32. 
Study of general physical properties of materials 
such us modulus of elasticity, yield point, ulti· 
mate strength, and eJTdurance limit. Specific phys· 
leal properties of the ferrous metals, aluminum 
alloys, other metals, wood, and clay products. 
Laboratory tests to verify analytical expressions. 
Stress and load carrying capacities of beams, 
circular shafts in torsion and columns. 
32. STRENGTH OF MATERIALS. 
(4-0) Cr. 4. F.W.SS. 
Prerequisite: 30. 
Elements of stress analysis as applied to axially 
loaded members, riveted and welded joints, 
bcamH, circular shafts, helical springs and col· 
umns when subjected to static, repeated or 
hnpact loading. 
33. HYDRAULICS. 
(3-3) Cr. 4. S.SS. 
Prerequisite: 30. 
Study of hydrostatic pressure, flow of water in 
a pressure conduit system, open channel flow, 
weirs, venturi meters and a brief study of hy-
drology. 
34. CONCRETE. 
(2-6) Cr. 4. W.S. 
Prerequisite: Credit or classlflcation in 31. 
Study of the ty(es of cement, concrete aggre-
gates, theory o mix designs and the effect of 
curing on the strength of concrete. 
Chemistry 
30, 31. FUNDAMENTALS OF GENERAL 
CHEMISTRY. 
32. 
60. 
61. 
70. 
(2-6) Cr. 4 each. 30: F; 31: W. 
Prerequisite: 31: 30. 
Principles of general chemistry; properties and 
identification of metallic and nonmetallic ele-
ments. 
FUNDAMENTALS OF ORGANIC CHEMISTRY. 
(2-6) Cr. 4. S. 
Prerequisite: 31. 
Principles of organic chemistry; aliphatic, and 
olefin compounds, functional groups, polymers. 
QUANTITATIVE ANALYSIS. 
(2-6) Cr. 4. F. 
Prerequisite: 31. 
Elementary theory and practice of gravimetric 
and volumetric analysis. 
INSTRUMENTAL ANALYSIS. 
(2-6) Cr. 4. W. 
Prerequisite: 60. 
Basic rrinciples of construction, operation, and 
uses o instruments in analytical chemistry. 
INDUSTRIAL CHEMISTRY. 
(2-6) Cr. 4. S. 
Ceneral chemical properties of materials as ap-
plied to manufacturing and engineering uses. 
Chemical Industries Technology 
I 0. INDUSTRIAL STOICHIOMETRY I. 
(0-6) Cr. 3. W. 
Prerequisite: Credit or classification In Chern. 
30, Math. 50, Phys. 71. 
Engineering units, systems of measurement, in-
troduction to industrial stoichiometry. 
II. INDUSTRIAL STOICHIOMETRY II. 
(3-0) Cr. 3. S. 
Prerequisite: 1 0; credit or classification in Chern. 
31. Math. 51. and Phys. 72. 
Applications of thermodynamic data, material, 
and energy balances to industrial chemical prob-
lems. 
51. BASIC CHEMICAL INDUSTRIES. 
(3-0) Cr. 3. F. 
Prerequisite: Chern. 32. 
History, economics, raw materials, manufactur-
ing processes and products of selected chemical 
industries. Emphasis on the petrochemical, fer-
tilizer, gypsum, pharmaceutical, plastics, rubber, 
corn milling and oil seed extraction industries 
of Iowa 
61. UNIT OPERATIONS OF THE CHEMICAL 
INDUSTRIES I. 
(2-6) Cr. 4. F. 
Prerequisite: 11, Math. 52. 
Principles of fluid flow, pipe-fitting practice, 
pump characteristics and over-pressure safety 
devices. Principles of solids, handling systems, 
storage, conveying, and fluidization. Application 
of crushing, grinding, and size separation equip-
ment. 
62. UNIT OPERATIONS OF THE CHEMICAL 
INDUSTRIES II. 
(2-6) Cr. 4. W. 
Prerequisite: 61. 
Applications of filters, centrifugals, flotation, and 
cyclones. Principles of heat transfer applied to 
heat exchangers, evaporators, and dryers. 
63. UNIT OPERATIONS OF THE CHEMICAL 
INDUSTRIES III. 
(2-6) Cr. 4. S. 
Prerequisite: 62. 
Physical chemical separation operations includ-
ing. ab~orption, distillation, extraction, and crys-
tahzatwn. 
72. PROCESS CONTROL IN THE CHEMICAL 
INDUSTRIES I. 
(2-6) Cr. 4. S. 
Prerequisite: 62, credit or classification in E. 
Tch. 72. 
Principles of operation for flow, temperature, 
pressure, force controllers in chemical process 
systems. Interconnection of pneumatic-electrical 
systems. Introduction to frequency response and 
system analysis. 
80. PROCESS LAYOUT IN THE CHEMICAL 
INDUSTRIES. 
(0-9) Cr. 3. S. 
Prerequisite: 51, credit or classification in 63 
and 72. 
Materials of construction; design and layout of 
chemical manufacturing processes; estimation 
of capital and production costs. 
Construction Technology 
77. CONSTRUCTION ORA WING. 
(0-9) Cr. 3. F.W. 
r ntroduction to drawing techniques applicable 
to the construction industry; development of 
proficiency in drafting, lettering, and layout. 
80. ELEMENTARY SURVEYING. 
(2-9) Cr. 5. S. 
Prerequisite: 77, credit or classification In Math. 
51. 
Principles and theory of surveying. Care and 
use of surveying equipment. Chaining, differen-
tial and profile leveling, traversing, errors of 
closure, computation of areas, stadia and its 
application to topographic mapping. 
81. ROUTE AND CONSTRUCTION SURVEYING. 
(2-9) Cr. 5. F.SS. 
Prerequisite: 80, Math. 51. 
Theory and field practice In circular, spiral, 
and vertical curves. Field and office work in· 
volved in computation of earth quantities. Set· 
ling line and grade stakes used In the construc-
tion of engineering projects. 
82. STRUCTURAL AND BUILDING DRAWING. 
(2-9) Cr. 5. W. 
Prerqulslte: 77 or A.Gr. 40. 
Preparation of shop drawings from plans for 
buildings and structures. Detailing of structural 
members Including floor systems, beams, col-
umns, retaining walls and footings. 
83. HIGHWAY AND MUNICIPAL DRAWING. 
(2-6) Cr. 4. F.SS. 
Prerequisite: Credit or classification In 81 and 
87. 
Preparation of plan and profile drawings for 
highways, municipal street Improvements, drain-
age ditches, transmission lines, and various types 
of pipe lines. Drafting work connected with to-
pographic maps, culverts, drainage systems, and 
other structural drawings related to highway 
and route construction work. 
85. CONSTRUCTION METHODS (STRUCTURES). 
(2-3) Cr. 3. S. 
Prerequisite: 82. 
Study of the various methods of construction of 
steel, timber, and concrete structures in bridges, 
buildings, footings, retaining walls, tanks, and 
towers. Forming and finishing of concrete, ma-
sonry work, paints, and wood finishes. quantity 
take-off for estimating purposes. 
86. CONSTRUCTION METHODS (HIGHWAYS). 
(2-3) Cr. 3. S.SS. 
Prerequisite: 83. 
Study of various types of equipment used In 
earth moving. Methods of excavation, compac-
tion of fills, clearing, and other operations re-
lated to earth moving. Use of explosives, pile 
driving, sheet piling, and construction of bases 
and wearing surfaces for highways and airports. 
Study of the construction industry and the or-
ganization and operation of construction com-
panies and consulting engineers. 
87. LAND SURVEYING I. 
(2-9) Cr. 5. F.SS. 
Prerequisite: 80, Math. 51. 
Study of the general instructions for the sub-
division of public land in the United States. 
Resurveys including apportionment of excess 
and deficiency in rural and urban surveys; the 
legal aspects of boundaries as they affect the 
land surveyor. Plotting of new subdivisions. De-
termination of meridian by astronomical obser-
vations. 
88. LAND SURVEYING II. 
(3~) Cr. 3. S.SS. 
Prerequisite: 87. 
Legal aspects of land surveying. Case studies 
in boundary lltigation, preparation of legal de-
scriptions. Planning, zoning, and subdivision or-
dinances. 
90. SOILS TECHNOLOGY I. 
( 1~) Cr. 3. W.S. 
Prerequisite: A.M. 30. 
Study of the origin, structure, identification, and 
classification of soils as used for engineering 
purposes. SoU moisture relationship, soil stabill-
zation, soil construction control and inspection. 
91. SOILS TECHNOLOGY II. 
(2-3) Cr. 3. S.SS. 
Prerequisite: 90, Math. 52. 
Introduction to soil mechanics, bearing capacity, 
slope stabillty and pressure on retaining walls 
and underground conduits. 
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92. STRUCTURAL DESIGN I. 
(2-9) Cr. 5. W.S. 
Prerequisite: 82, A.M. 32, credit or classlflcatlon 
In A.M. 31. 
Theory and design of steel and timber struc-
tures Including beam design, connections, 
trusses, columns, and footings. 
93. STRUCTURAL DESIGN II. 
(1-6) Cr. 3. S.SS. 
Prerequisite: 92, A.M. 34. 
Theory and design of reinforced concrete struc-
tures, including beam and column design. 
94. PHOTOGRAMMETRY. 
(1-6) Cr. 3. S.SS. 
Prerequisite: 83, Math. 52. 
Mapping by use of aerial photographs. Inter-
pretation of aerial photographs for surveying 
and drainage. 
95. PAVING MATERIALS. 
(1-6) Cr. 3. S.SS. 
Prerequisite: Second year classification. 
Survey of current practice In selecting paving 
materials; properties and testing of bituminous 
materials, mineral aggregates and paving mix-
tures; quality control methods. 
Economics 
31. ECONOMICS OF BUSINESS. 
(4-0) Cr. 4. S. 
The free-enterprise system and price-making 
forces which regulate supply and demand, di· 
minishing returns, substitution, opportunity costs 
and monetary costs and returns. 
Electronics Technology 
56, 57. ELECTRIC CIRCUITS LABORATORY. 
(0-2) Cr. 1 each. 56: W.S; 57: S.SS. 
Prerequisite: 56: Credit or classlflcatlon In 86; 
57: ·56, credit or classlflcatlon In 87. 
Laboratory investigation of DC and AC circuit 
principles. Report writing. 
59, 63, 64, 65. ELECTRONICS LABORATORY. 
(0-2) Cr. 1 each. 59: S.SS; 63: F; 64: W; 65: 8. 
Prerequisite: 59: Credit or classlOcatlon In 89; 
63: 57, 59, 87, 89, credit or classlflcatlon In 
93; 64: 63, credit or classlficatlon In 94; 65: 
64, credit or classlflcatlon in 95. 
Laboratory testing, measuring, and reporting 
on electronic devices and circuits. 
71. DC AND AC MACHINES. 
(3-3) Cr. 4. F.W.SS. 
Prerequisite: 87 or Phys. 72. 
Performance characteristics of DC and AC ma-
chines. 
72. MEASUREMENTS AND INSTRUMENTATION. 
(1-2) Cr. 2. W.S. 
Prerequisite: 87 or Phys. 72. 
Measurement of physical characteristics. Trans· 
ducers, Indicators, recorders, controllers, actua-
tors, and Industrial electronics. 
80, 83. ELECTRONICS SHOP. 
80: (1-3) Cr. 2. W.S; 83: (1-6) Cr. 3. F. 
Prerequisite: 80: Phys. 12 or credit or claeslflca-
tlon In 56; 83: 57, 59, 87, 89. 
Electronics devices and circuits In operational 
equipment. Shop techniques and tools applied 
to the construction and testing of electronics 
equipment. 
84. TECHNICAL DESIGN. 
(1-9) Cr. 4. S.SS. 
Prerequisite: Engl. 40, permission of instructor. 
Appllcatlon or design principles to a selected 
technical project. Laboratory experience In de-
signing and constructing an Item or electronic 
equipment. A written technical report and period-
Ic oral progress reports are required. 
522 Courses and Programs 
85, 86, 87. ELECTRIC CIRCUITS. 
85: (2-2) Cr. 3. F.W; 86: (4-0) Cr. 4. W.S; 87: 
(3-0) Cr. 3. 8.88. 
Prerequisite: 85: Credit or classification In Math. 
50 and G.Tch. 14; 86: 85, credit or classifica-
tion In 56 and Math. 51; 87: 86, credit or clas· 
slftcatlon In 57 and Math. 52. 
Basic concepts of current and voltage, DC cir· 
cuit analysis, magnetic circuits, transient be-
havior, basic measuring devices, and AC circuits. 
89. BASIC ELECTRONICS. 
(3-6) Cr. 3. S.SS. 
Preregulslte: 80, credit or classlncatlon In 59 
and 87. 
Basic theory of transistors and vacuum tubes, 
practical bias and amplifier circuits. 
90. DIGITAL COMPUTERS. (3-2) Cr. 4. W.SS. 
Prerequisite: 57, 59, 87, 89. 
Design and analysis of transistor switching cir· 
cults. Appllcatlons of integrated circuits. Logical 
design and analysis. Machine language program-
ming. 
92. MICROWAVE FUNDAMENTALS. 
~2) Cr. 4. F.SS. 
requisite:· Credit or classification in 87, Math. 
62. 
Basic principles of high frequency electromag-
netic wave propagation and transmission lines. 
Laboratory experience in high-frequency mea-
surements. 
93, 94, 95. SEMICONDUCTOR DEVICES AND 
CIRCUITS. 
(3-0) Cr. 3 each. 93: F; 94: W; 95: 8. 
Prerequisite: 93: 57, 59, 87, 89, credit or clas-
sification In 63: 94: 93, credit or classlftcatlon 
ln 64; 95: 94, credit or classification in 65. 
Semiconductor devices and components. Linear 
integrated circuits. Function, analysis, and de-
sign of semiconductor circuits. 
96. SYSTEMS ANALYSIS. 
(3-2) Cr. 4. F. 
Prerequisite: 57, 59, 87, 89. 
Transient behavior of open and closed loop 
systems. Analog computer simulation. Frequency 
characteristics of systems and servomechanisms. 
97. ELECTRONIC SYSTEMS. 
(3-2) Cr. 4. W. 
Prerequisite: 96. 
Performance and function of electronic circuits 
In operational electronic systems. 
99. SPECIAL TOPICS. 
~2) Cr. 4 each time taken. 
requlslte: Permission of Instructor. 
English 
20, 21. ENGLISH COMPOSITION. 
(3-0) Cr. 3 each. 20: F.W; 21: W.S. 
Prerequisite: 21: 20. 
Principles of written composition, including gram· 
mar, mechanics, punctuation, vocabulary, and 
sentence structure. Practice In expository 
writing. 
40A, 408. LE'M'ER AND REPORT WRITING. 
(3-0) Cr. 3 each. 40A: F.W.S.SS; 408: S. 
Prerequisite: 21. 
40A: For students in the Engineering Technology 
Programs. Discussion of form and layout of for-
mal pieces of writing. Practice In formal pre-
sentation of material from technical projects. 
40B: For students ln the Technical Agriculture 
and Food Service Management Programs. Bus-
iness correspondence and short reports, with 
emphasis on letter writing. 
Food and Nutrition 
31, 32. FOOD PREPARATION. 
(2-6) Cr. 4 each. 31: W; 32: S. . 
Basic processes related to food preparation; fac-
tors relating to quality of food products. 
33. APPLIED NUTRITION. 
(4-0) Cr. 4. F. 
Factors influencing daily food needs, habits, and 
preferences. Guides for selection and use of 
food. 
General Technology 
10, 11, 12. ENGINEERING TECHNOLOGY 
ORIENTATION. 
(1-0) Cr. Reach. 10: F; 11: W; 12: S. 
10: Lectures to aid the first-year engineering 
technology student to adjust himself to his 
studies and campus life. 11: Basic considerations 
in career planning and position selection in engi-
neering technology. 12: Inspection trips to near-
by industrial plants and seminars to learn of 
engineering technician work in the student's 
chosen field of study. 
14. TECHNICAL PROBLEMS I. 
(0-6) Cr. 2. F.W. 
Prerequisite: Credit or classlficatlon in Math. 
50. 
Slide rule. Orderly solution of technical prob-
lems. Graphical techniques. 
15. TECHNICAL PROBLEMS II. 
(0-3) Cr. 1. W.S. 
Prerequisite: 14, credit or classification in Math. 
51. 
Importance of precision in mathematical work. 
Graphs and curve fitting. Practical application 
of trigonometric functions. 
16. TECHNICAL PROBLEMS III. 
(0-3) Cr. 1. S.SS. 
Prerequisite: 14, credit or classification In Math. 
51. 
Digital computer programming techniques ap-
plied to engineering problem solutions. 
51. 52, 53. COOPERATIVE WORK-STUDY. 
Required of all cooperative students in engi-
neering technology. 
Prerequisite: Permission of department head. 
51: First work period in a regularly established 
work-study cooperative program. 52: Second 
work period. 53: Third work period. Students 
must register for these courses prior to com-
mencing each work period. 
99. SPECIAL TOPICS. 
Cr. 1 to 5 each time taken. 
Special topics in engineering technology. 
Industrial Administration 
50. ACCOUNTING IN BUSINESS. 
(5-0) Cr. 5. S. 
Introduction to the relationship between the 
activities in accounting and the operational plan-
ning and control activities in a business. 
75. SURVEY OF ACCOUNTING. 
(3-0) Cr. 3. F.W.S.SS. 
A survey of the purposes and procedures of 
general accounting; introductory survey of cost 
accounting objectives and procedures. 
99. INTRODUCTION TO BUSINESS AND 
INDUSTRIAL ORGANIZATION. 
(3-0) Cr. 3. F.W.S. 
An introduction to the broad field of business 
and Industry; its organization, functions, and 
administration. 
Institution Management 
21. ORIENTATION TO FOOD SERVICE 
MANAGEMENT. 
(1-0) Cr. R; F. 
Orientation of new students to Iowa State Uni-
versity. Relationship of educational program to 
food service industry. 
22. FOOD SERVICE SANITATION. 
(1-0) Cr. I. W. 
Standards of sanitation for institution food ser-
vices. 
23. ORIENTATION TO SUMMER WORK 
EXPERIENCE. 
(1-0) First 5 weeks. Cr. R; S. 
Purpose of summer experience; arranging for 
employment; reporting of experience. 
61. INTRODUCTION TO QUANTITY FOOD 
PREPARATION. 
(2-6) Cr. 4. F. 
Prerequisite: F. &N. 32. 
Basic food preparation principles and large quan-
tity food production procedures. 
62. QUANTITY FOOD PRODUCTION 
PROCEDURES. 
(1-9) Cr. 4. W. 
Prerequisite: 61. 
Food production, service, and related activities. 
Supervised laboratory experience in an esta-
bllshed food service operation. 
63. MANAGEMENT ASPECTS OF QUANTITY 
FOOD PRODUCTION. 
(2-6) Cr. 4. S. 
Prerequisite: 62. 
Application of management functions in quantity 
food production and service. 
83. SALES PROMOTION AND PUBLIC 
RELATIONS. 
(4-0) Cr. 4. S. 
Prerequisite: Psych. 50, Soc. 35. 
Introduction to market analysis, sales promo-
tion, and public relations. Emphasis on food ser-
vice organizations. 
84. PURCHASING FOOD PRODUCTS. 
(3-3) Cr. 4. F. 
Prerequisite: F. & N. 32. 
Food purchasing procedures; factors considered 
in preparing specifications; food storage. Field 
trip required. 
85. FOOD SERVICE FACILITIES PLANNING 
AND EQUIPMENT. 
(3-3) Cr. 4. F. 
Prerequisite: 23, credit or classlftcation In 61. 
Functions and relationships of food production 
and service areas; emphasis on selection and 
arrangement of equipment. Field trips required. 
87. FINANCIAL CONTROL. 
(4-0) Cr. 4. W. 
Prerequlalte: 61, I.Ad. 50. 
Budgeting, Interpretation of financial statements, 
internal control of various costs for food service 
institutions. 
88. PERSONNEL PROCEDURES. 
(4-0) Cr. 4. S. 
Prerequisite: Psych. 50, Soc. 35. 
Orientation to job analysis procedures; employ-
ment practices; supervision; employer-employee 
relations; union and government relations. 
89. BUILDING MAINTENANCE MANAGEMENT. 
(2-4) Cr. 4. W. 
Prerequlalte: 85, T .A C. 40. 
Considerations in selection or buUding materials 
and fumlahlngs. BuUding maintenance proce-
dures and equipment. Field trips required. 
90. SPECIAL PROBLEMS. 
Cr. var. F.W.S.SSI. 
Prerequisite: Permission of lnstructor. 
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A. Food Production. 
B. Management Technology. 
C. General. 
91, 92, 93. SEMINAR. 
(1-0) Cr. I each. 91: F; 92: W; 93: S. 
Prerequisite: 92: 91; 93: 92. 
Consideration of personal qualifications in re-
lation to personal and vocational goals; trends 
and issues in industry. 
Ubrary 
102. LIBRARY INSTRUCTION. 
Cr. R. 5 weeks. F.W.S. 
Use of libraries and books. 
Mathematics 
35. HIGH SCHOOL GEOMETRY. 
Noncredit course. 88. 
Elements or Euclidean geometry including con-
gruence, parallelllnes, circles, slmllar polygons, 
perimeters and areas, surface areas and volumes. 
This course may be used to satisfy the geometry 
prerequisite for Math. 60. 
36. HIGH SCHOOL ALGEBRA. 
Noncredit coune. 88. 
Algebraic fractions, graphs, laws of fundamental 
operations, factors, linear equations, exponents 
and radicals, ratio-proportion-variation, log-
arithms, progressions, binomial theorem an(l 
lnequalltles. This course may be used to satisfy 
the third one-half unit of the high school algebra 
prerequisite for Math. 50. 
40. BASIC MATHEMATICS. 
(5-0) Cr. 5. W. 
Algebra, including exponents and logarithmsi 
basic mathematics of finance. Applications ol 
statistics; graphs. 
60, 51, 52. APPLIED MATHEMATICS I, II, Ill. 
(5-0) Cr. 5 eacl-. 50: F.W; 51: W.S; 52: F.S.SS. 
Prerequisite: 50: One and one-half units or hlgh 
school algebra and one unit or hlgh school ~om· 
etry; 51: 50 or equivalent; 52: 51 or equivalent. 
50: Simultaneous linear equations, coordinate 
systems logarithms and exponentials trigono-
metric functions. 51: Trigonometric funcflons, 
complex numbers, vectors, quadratic equations. 
52: Analytic geometry of simple conics, dlfleren-
tlal and fntegral calculus. 
Mechanical Technology 
75. MECHANICAL STANDARDS. 
(1-3) Cr. 2. F.SS. 
Prerequisite: A.Gr. 45. 
The origin and purpose of standards. Responsl-
blllty for development and maintenance or stan· 
dards. Famillarlzatlon with the National Bureau 
or Standards, American Standards Association, 
ASME, and other technical organizations which 
prepare standards In mechanical and allled fields. 
DetaUed study or selected codes and standards. 
76. MECHANICAL PROCESSES. 
(0-6) Cr. 2. F.W. 
Metal cutting operations. Basic machine tools. 
Planning and selection or the best method or 
producing parts by machine tools. 
78. MECHANISMS. 
(3-0) Cr. 3. F.SS. 
Prerequlalte: A.Gr. 46. 
Methoos of predlctlng dlaplacemente and ac-
companying velocities and accelerations ln me-
chanlcal li.Dkages. Synthesis of mechanisms to 
.solve design requirement.. 
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79. METALS AND ALLOYS. 
(2·3) Cr. 3. W.S. 
Prerequisite: Chem. 70. 
Ba~ic principles of physical metallurgy. Struc-
ture and solidification of metals, alloy systems 
and phase transformations of both ferrous and 
nonferrous metals. Testing and microscopic ex-
amination of typical metals. 
80. METAL PROCESSING. 
(2-3) Cr. 3. S.SS. 
Prerequisite: 79. 
Mechanical properties of metals. Heat treat-
ment. Hot and cold forming, soldering, brazing 
and welding. Casting processes. 
81. DESIGN TECHNOLOGY I. 
(3-3) Cr. 4. W.S. 
PrerequiHite: 78, credit or classification in A.M. 
32. 
Dt.!sign of components of machines by the up-
plication of principles of mechanics and kine-
matics. Selection of standard components. Creu-
tl\'e solutions to technical problems. 
82. DESIGN TECHNOLOGY II. 
(2-6) Cr. 4. S.SS. 
Prerequisite: 81. 
Selected electives in the design of machines 
und systems. Projel·t to be chosen in area of 
student's interest to provide practice in applica-
tion of design principles including specification 
of materials and estimates uf cost of production. 
85. ELEMENTS OF THERMODYNAMICS. 
(3-0) Cr. 3. W.S. 
Prerequisite: Phys. 71, Chern. 70. 
Properties of fluids. Thermodynamics laws and 
equations. lise of tables and charts of thermo-
dynamic properties of important fluids. Heat and 
fluid flow. 
86. APPLIED THERMODYNAMICS. 
(3-0) Cr. 3. S.SS. 
Prerequisite: 85. 
Application of thermodynamics and flow relation-
ships to the performance of machines and sys-
tems used for producing, transforming, and apply-
ing ht.!at und mechanical energy. 
87. FLUID POWER. 
(3·0) Cr. 3. S.SS. 
Prerequisite: 85. 
Fundamental concepts of fluid mechanics. Trans-
mission and control of fluids in practical hy-
draulic systems. 
90. MEASUREMENTS LABORATORY. 
( 1-6) Cr. 3. S.SS. 
Prerequisites: 85, E.Tch. 72. 
Principles of measurement. Laboratory practice 
in the chaructcrlstlcs and usc of Instruments 
used for the measurement of temperature, pres-
sure, flow and other variables. Preparation of 
reports. 
Physical Education 
001-062. COURSES FOR TECHNICAL INSTITUTE 
PROGRAM. 
Students enrolled would be Integrated into all 
100 numbered courses on this numbering basis, 
i.e., 001 would be consolidated with 101, 058 
with 158, etc. 
Physics 
71. APPLIED PHYSICS I. 
(2-5) Cr. 4. F.W. 
Prerequisite: Credit or classification in Math. 
50. 
Principles of measurement, kinematics, dynam-
ics mechanical energy and heat, and geometrical 
optics with applications in engineering technol-
ogy. 
72. APPLIED PHYSICS II. 
(2-5) Cr. 4. W.S. 
Prerequisite: 71. 
Principles of statics, elasticity, fluids, electricity 
and magnetism, and geometrical optics with ap-
plications in engineering technology. 
73. APPLIED PHYSICS Ill. 
(2-5) Cr. 4. F.S. 
Prerequisite: 72 or credit or classification In 
E.Tch. 86. 
Principles of physical optics, modern physics and 
energy conversion methods with applications in 
engineering technology. 
Psychology 
50. PSYCHOLOGY OF INTERPERSONAL 
RELATIONSHIPS. 
(4-0) Cr. 4. F. 
Applications of principles of psychology to inter-
personal relationships such as between workers, 
between supervisors and subordinates, and be-
tween businesses and consumers, with reference 
to their effects on the job performance and satis-
faction of employees and the persuasive impact 
on the public. 
Sociology 
35. HUMAN RELATIONS. 
(4-0) Cr. 4. W. 
Basic principles of sociology for understanding 
society and man's behavior in groups. 
Speech 
30. PUBLIC SPEAKING. 
(3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Engl. 21. 
Basic elements of public speaking, including 
content and organization; practice in the prepar-
ation and delivery or speeches. 
Textiles and Clothing 
40. INSTITUTION TEXTILES. 
(4-2) Cr. 4. F. 
Practical study of fiber, yarns, weaves, and 
finishes with reference to selection and care of 
fabrics used In food and housing institutions. 
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Summary or Degrees Conferred 
1872-1970 
1968-1969 1872-1969 1969-1970 1sn-1970 
Baccalaureate Degrees (total) 2,447 55,859 2,910 58,769 
Present Curricula 2,447 55,081 2,910 57,991 
Drscontmued Curncula 778 778 
Doctor of Vetennary Medrcme 65 2,750 75 2,825 
Hrgher Degrees (total) 803 14,226 818 15,044 
Doctor of Philosophy 272 4,220 296 4,516 
Master of Engmeermg 30 92 21 113 
Master of Landscape Architecture 9 28 3 31 
Master of Scrence 472 9,215 468 9,683 
Master of EducatiOn 15 126 12 138 
Master of Archrtecture 3 8 8 16 
Master of Arts 10 10 
Master of Forestry 2 4 0 4 
Professronal Degrees 
In Engmeering 354 354 
Master of Agriculture 58 58 
Master of Forestry 12 12 
Master of Landscape Architecture 1 1 
Honorary Degrees 
Doctor of Agnculture 10 10 
Doctor of Engmeenng 14 14 
Doctor of Laws 9 9 
Doctor of Science 51 51 
Drscontrnued Hrgher Degrees 24 24 
All Degrees Conferred 3,315 72,835 3,803 76,638 
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Summary or Enrollment 
ENROLLMENT 1968-69 
A summary of different individuals enrolled during the year 
Academic Year Fiscal Year 
Sept.l968 · June 1968 • 
June 1969 June 1969 
Men Women Total Men Women Total 
Grand total of all students 14347 5872 20219 15370 6507 21877 
Total of all students of college grade 14194 5746 19940 15169 6343 21512 
I. Students m res1dence 14032 5701 19733 15000 6297 21297 
of college grade 
College of Agnculture 3067 86 3153 3178 94 3272 
College of EducatiOn 257 756 1013 261 787 1048 
College of Engmeermg 3070 27 3097 3148 27 3175 
T echmcallnstitute 293 1 294 324 1 325 
College of Home Econom1cs 149 2244 2393 159 2387 2546 
College of Sc1ences and Humamt1es 3909 1790 5699 4158 1925 6083 
College of Vetennary Med1cme 272 16 288 272 16 288 
Graduate College 3182 781 3963 3678 1060 4738 
Total 14199 5701 19900 15178 6297 21475 
Duphcates 167 167 178 178 
II Students not m res1dence 
of college grade 162 45 207 169 46 215 
extens1on, off-campus 
Ill. Students m res1dence 
not of college grade 153 126 279 201 164 365 
mus1c, dnver trammg 
and nursery school 
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ENROLLMENT 1969-70 
A summary of different individuals enroDed during the year 
Academic Year FiSCII Year 
Sept.1969 • June 1969 • 
June 1970 June 1970 
Men Women Total Men Women Total 
Grand total of all students 15036 6315 21351 16186 7138 23324 
Total of all students of college grade 14934 6208 21142 16023 6974 22997 
I. Students in residence of college grade 14767 6148 20915 15846 6909 22755 
College of Agnculture 3257 96 3353 3364 102 3466 
College of Education 286 959 1245 322 1024 1346 
College of Engineering 3412 35 3447 3495 36 3531 
T echmcallnslltute 282 1 283 314 1 315 
College of Home Econom1cs 145 2271 2416 158 2447 2605 
College of Sciences and Humamties 4119 1961 6080 4358 2117 6475 
College of Vetermary Med1cme 273 21 294 273 21 294 
Graduate College 3182 804 3986 3778 1161 4939 
Total 14956 6148 21104 16062 6909 22971 
Duplicates 189 189 216 216 
II Students not m res1dence 
of college grade. 169 60 229 179 65 244 
extens1on, off-campus 
Duplicates 2 2 2 2 
Ill. Students m residence 
not of college grade 102 107 209 163 164 327 
music, driver training 
and nursery school 
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SUMMER QUARTER STUDENTS 1968 
Summer 
First Second and Students 
Term Term Twelve Academ1c Attending 
Only Only Weeks Total Year Summer Only 
Grand Total of All Students 2262 773 3576 6611 4918 1693 
Total of all students of college grade 2141 773 3576 6490 4918 1572 
I Students 10 restdence of college grade 2118 769 3574 6461 4897 1564 
College of Agnculture 277 88 284 649 530 119 
College of Educat1on 90 32 134 256 221 35 
College of Engmeenng 149 57 379 585 507 78 
T echmcallnstttute 18 29 74 121 90 31 
College of Home Economtcs 337 59 303 699 546 153 
College of Sctences and Humamttes 496 184 760 1440 1056 384 
College of Vetennary Med1c10e 4 5 9 9 
Graduate College 754 331 1663 2748 1973 775 
Total 2125 780 3602 6507 4932 1575 
Duplicates 7 11 28 46 35 11 
II. Students not 10 restdence 
of college grade 23 4 2 29 21 8 
extenston, off-campus 
Ill Students tn restdence 
not of college grade 121 121 121 
mustc, dnver trammg 
and nursery school 
SUMMER QUARTER STUDENTS 1969 
Summer 
First Second and Students 
Term Term Twelve Academic Attending 
Only Only Weeks Total Year Summer Only • 
Grand Total of All Students 2287 1821 2679 6787 4811 1976 
Total of all students of college grade 2169 1821 2679 6669 4811 1858 
I Students 10 restdence of college grade 2156 1820 2676 6652 4809 1843 
College of Agnculture 267 86 224 577 464 113 
College of Educatton 140 85 169 394 293 101 
College of Engmeenng 168 121 285 574 489 85 
T echmcallnstJtute 3 75 35 113 81 32 
College of Home Econom1cs 315 79 330 724 534 190 
College of Sctences and Humanities 585 206 713 1504 1109 395 
College of Vetennary Medtcme 3 2 4 9 9 
Graduate College 686 1195 936 2817 1863 954 
Total 2167 1849 2696 6712 4842 1870 
Duplicates 11 29 20 60 33 27 
II Students not rn restdence 
of college grade 13 1 
extenston, off-campus 
3 17 2 15 
Ill Students m restdence 
not of college grade 118 118 118 
mus1c, dnver trammg 
and nursery school 
529 
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Curriculum ........................................ 249-250 
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Dual Degree Programs................................. 94 
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See also Journalism and Mass 
Communication 
Engineering Mechanics, Courses 
and Programs ............................... 362-365 
Engineering Operations, Curriculum .... 213-214 
Engineering Research Institute ................ 95-96 
Engineering Science 
Courses and Programs ............................ 366 
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See also Zoology and Entomology 
Experiment Sta.tlon . .. . . . ... . . . . . . . .. ... . .. . . .. .. ... . ... . 95 
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See also Economics 
Farm Operation, Curriculum. ................ 160-163 
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Final Examination 
Master's Degree ......... ............................. 265 
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finance ............... See Industrial Administration 
Financial Aid ......................................... 123-134 
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Curriculum ................................... 163-164 
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Food and Housing Administration, 
College, Major ..................................... 239 
See also Institution Management 
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Courses and Programs ..................... 37 5-37 8 
Courses, Technical Instltutes .................. 522 
C urri cui um .......................... .............. 2 30-2 33 
Food Science, Major .................................... . 232 
See also Food and Nutrition 
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Curriculum ........................................ 164-165 
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Foreign Student Office .................................. 121 
Forensi-cs ...................................................... 135 
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Courses and Programs ..................... 384-388 
Curriculum ........................................ l66-168 
Master of Forestry ................................... 266 
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Fraternities .................................................. 139 
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Genetics, Courses and Programs .......... 388-390 
Geography ............................. See Earth Science 
Geology ................................. See Earth Science 
German. ........................ See Foreign Languages 
Government. ...................... See Political Science 
Grading System ............................................ l45 
Graduate Appointments ............................... 261 
Graduate College .................................. 261-267 
Degrees Offered....................................... 94 
See also Graduate Study 
Graduate College Thesis Manual.. ....... 265, 267 
Graduate Record Exam ............................... 262 
Graduate Residence Hall ............................. 116 
Graduate Study 
History, Iowa State ............................ 92, 261 
Planning ................................................... 263 
Preparation for ......................... See Curricula 
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Graduation Approval SUp .................... 265, 267 
Graduatio~ Application for, Graduate 
College ................................................. 264 
Graduation Requirements ..................... l42-143 
See also individual department listings 
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Research .................................................. 261 
Graphics .......................... See Applied Graphics 
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Agriculture .......................................... 148 
Guaranteed Loat1 .......................................... 125 
Guidance and Counseling ............ See Education 
Guide to Graduate College Procedures ........ 263 
Health Examination ..................................... 1 07 
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Scholarship Programs ......................... 125 
Health Service ....................................... ll9-120 
Highway Engineering ...... See Civil Engineering 
History, Courses and Programs ............ 390-393 
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History, Iowa State ................................... 91-92 
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Admission Requirements ......................... l07 
Courses and Programs ............................ 394 
Curricula ........................................... 221-245 
International Studies .............................. .418 
Programs, listed...................................... 94 
Scholarships ...................................... 131-132 
Teaching Specialization ........................... 187 
Home Economics Education 
Courses and Programs ..................... 394-396 
Curriculum ........................................ 236-237 
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Curriculum ............................................... 237 
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Home Economics Research Institute........... 96 
Honor Societies ............................................ 138 
Veterinary Medicine ................................ 257 
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Horticulture 
Courses and Programs ..................... 397-400 
Curriculum ........................................ l68-170 
Hospitalization Insurance ............................ 120 
Hotel and Restaurant Management, Major .239 
See also Institution Management 
Household Equipment and 
Management. ........................... See Family 
Environment 
Housing ................................................. 115-117 
See also Fees and Expenses 
Housing, Graduate Work ............................. .400 
Housing Administration, College, Major ...... 239 
See also Institution Management 
Human Medicine, Preprofessional Studies ... 468 
Humanities .......... See Sciences and Humanities 
Hygiene, Courses and Programs ................ .40 1 
Immunobiology, Courses and 
Programs ...................................... 40 1-402 
Immunology ............................ See Bacteriology 
In Absentia Registration .............................. 263 
Independent Student Association ................ 137 
Industrial Administration 
Courses and Programs ..................... 402-404 
Courses, Technical Institutes .................. 522 
See also Sciences and Humanities, 
Curriculum 
Industrial Arts ........... See Industrial Education 
Industrial Education 
Courses and Programs ..................... 405-409 
Curriculum ........................................ l93-195 
Teaching Speciallzation ................... 187, 191 
Industrial Engineering 
Courses and Programs ..................... 409-413 
Curriculum ............................................... 216 
Industrial Organization .............. See Economics 
Industrial Relations ............................. .413-414 
Industrial Relations Center ......................... 1 00 
Insect Toxicology .................... See Zoology and 
Entomology 
Institute for Atomic Research ...................... 97 
Institution Management 
Courses and Programs .................... .414-416 
Courses, Technical Institutes .................. 523 
Curriculum ........................................ 238-239 
Instrumental Option, Music ......................... 251 
Insurance ..................................................... 120 
Interim Registration, Graduate College ...... 263 
Inter-institutional Programs ........................ 94 
Interior Design ..................................... 226, 289 
See also Applied Art 
International Studies Programs ............ 416-420 
Home Economics .............................. 234-235 
Iowa Professional Teaching Certlftcate .93, 181 
See also individual department listings 
Iowa Lakeside Laboratory........................... 94 
Fees .......................................................... l12 
See also Botany and Plant Pathology 
and Zoology and Entomology for 
courses offered 
J oumalism and Mass Communication 
Courses and Programs ..................... 421-424 
Teaching Specialization ................... 187, 191 
See also Agricultural Journalism, 
Home Economics J oumalism, and 
Sciences and Humanities, Curriculum 
Kindergarten, PrPparation for Teaching ..... See 
Nursery-Kindergarten Education 
Labor Economics ........................ See Economics 
Lakeside Laboratory ........................... See Iowa 
Lakeside Laboratory 
Landscape Architecture 
Courses and Programs ..................... 424-426 
Currlculum ........................................ l70-171 
Master of Landscape Architecture .......... 266 
Languages •................... See Foreign Languages 
Late ReglsUBtlon ......•......................•....•...••. 113 
Law, Preprofessional Study .......................... 469 
See also Engineering Operations 
Lectures •••••••••••••••..•••••••••••••••••••••••••••••••••.•••. 135 
Leisure and Environmental Resources ........ See 
Sociology and Anthropology 
Library ......................................................... 119 
Course, Technical lnstitutes .•.................. 523 
Courses and Programs ..................... 426427 
Requirement for Graduation. .................•. 143 
Limnology ............ See Zoology and Entomology 
I.,o.an FU.nds •••••..•.•.••••••••••••••••••••••••••••••••• 124-125 
Magazine Journalism ......... See Journalism and 
Mass Communication 
Major, Graduate College ................•.•..•........ 264 
Major Professor .............•.......•...............•...... 264 
Major Requirement 
Ph.D ••••••••.•••••••••••.••••••••.•••••••••••••••••.••.•••••• 267 
Sciences and Humanlties .......••................ 248 
Manufacturing Processes ......... See Engineering 
Operations 
Maps 
~Et8........................................................ ll 
Campus .................................................... 6-7 
Mapping ................. See Surveying .and Mapping 
Marine Biology, Preprofessional Study .•...•.• 469 
Marine Corps Option ............ See Naval Science 
Marketing ........... See Industrial Adminlstration 
Marketing Management, Minor ....•...•.•...•...•. 149 
See also Economics 
Married Student Housing ............................. 117 
Mass Communication ......... See J oumallsm and 
Mass Communication 
Master of Architecture ...........................•..... 266 
Master of Art.s ••••....••••..•..•.......•••..•••••••.• 264-265 
Master of Education ................................•...• 265 
Master of Englneerlng .....................•..••.•...... 266 
~IIJI~Jr ()f ~()rt311~ •••••••••••••••••••••••••••••••••••••••• :!EIEJ 
Master of Landscape Architecture ..........•.... 266 
Master of Science .................................. 264-265 
Mathematics 
Courses and Programs ..................... 427-431 
Courses, Technical Institutes .................. 523 
Teaching Specialization ................... 188, 191 
See also Sciences and Humanities, 
Curriculum 
Meat Science ............... . See Animal Science and 
Food Technology 
Mechanical Engineering 
Courses and Programs ..................... 431-435 
Curriculum ........................................ 217-218 
Mechanical Technology ........................•.....•. 517 
Courses ............................................. 52 3-524 
See also Engineering Technology 
Mechanics ...................... See AppUed Mechanics 
lv.l~cllcal ~lCillllirlEltl()ll ••••••••••••••••••••••••••••••••••• ~EI:! 
Medical Technology, Preprofessional 
Study .......................................•.....•...•. 468 
Medicine .................... See Human Medicine and 
Veterinary Medicine 
Memorial Unlon ............••.•......•.••......•......•.... l38 
Merchandising Option ..•....••...••.......•...•....•.•• 244 
See also Textiles and Clothing 
Metallurgy 
Courses and Programs ...............•..... 43~38 
Curriculum ...........•....•.................•.•...•..•.•• 219 
Meteorology ........................... See Earth Science 
Microbiology .. See Veterinary Microbiology and 
Preventive Medicine 
Milltary Science, Courses and 
Programs ...................................... 438-440 
See also Officer Education 
Milltary Tralnlng ......•..•.••••...•...••.•....•••.•.••.•.• 94 
See also Officer Education 
Minors 
Master's Degree .......•••...••.••.•..••..••••••....•. 264 
Ph.D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 267 
See individual departmental listings 
for more information 
Morphology ..... See Botany and Plant Pathology 
and Zoology and Entomology 
Morrill Land-Grant Act ................................ 91 
Motor Vehicles ••••••••••..••••••••••••••••.••...••••..•.•..• 145 
Municipal Engineering .... See Civil Engineering 
Music 
Activities ........................................... 135-136 
Courses and Programs ..................... 440-444 
Currlculum ........................................ 250-252 
Educatlon ................................................. 251 
Instruction, Fees ...................................... 112 
Teaching Specialization ................... 188, 191 
Mycology ........ See Botany and Plant Pathology 
National Affairs Institute ............................. 135 
Naval Science, Courses and Programs.444 446 
See also Officer Education 
New Student Week .................... See Orientation 
Newspaper Journalism ...... See Journalism and 
Mass Communication 
Nonthesis Degree Program .......................... 265 
Nuclear Engineering, Courses and 
Programs ...................................... 446-448 
Numbers, Course ......................................... 269 
Nursery-Kindergarten Education ................ 227 
Certification ............................................. 181 
Speciallzation ................................... 184, 191 
See also Child Development 
Nursing, Preprofessional Study ................... 469 
Nutrition ........................ See Food and Nutrition 
Nutritional Physiology ........ See Animal Science 
Oceanography, Preprofessional Study ........ .469 
Off-campus Housing ................•.................... 117 
Off-campus Registration, Graduate 
College ................................................. 263 
Officer Education, Courses and Programs .. .448 
See also Air Force Aerospace Studies, 
Military Science, and Naval Science 
Operations Research ................. See Economics, 
Engineering Operations, Forestry, 
Industrial Administration, Industrial 
Engineering, and Statistics 
Organ Option, Music .................................... 251 
Organizations ...................... ..... See Student Life 
Organizations, Veterinary Medicine ............ 257 
Orientation ............................................ 107-108 
Outdoor Recreation Resources 
Courses and Programs ............................ 449 
Curriculum ........................................ 171-1 72 
Parasitology .............. See Veterinary Pathology 
and Zoology and Entomology 
Pass-Not Pass System .................................. 145 
Pathology ........................ See Botany and Plant 
Pathology and Veterinary Pathology 
Percussion Option, Music ............................. 252 
Pharmacology, Preprofessional Program .... .469 
See also Veterinary Physiology and 
Pharmacology 
Ph.D. Degree ......................................... 266-267 
Philosophy, Courses and Programs ...... 449-451 
See also Sciences and Humanities, 
Curriculum 
Physical Distribution ................... See Industrial 
Administration 
Physical Education 
Courses, Technical Institutes .................. 524 
Physical Education for Men 
Adviser, Teaching Specialization ............ 191 
Courses and Programs ................•.... 451-454 
Curriculum ........................................ 252-253 
Teaching Specialization ...............•........... 188 
Physical Education for Women 
Adviser, Teaching Specialization •........... 191 
Courses and Programs .................... .454-458 
Curriculum ........................................ 240-242 
Teaching Specialization ........................... 189 
Physical Education Requirement .....•........... 143 
Physical Science, Teaching Specialization ... 189 
Physical Science Option, Textiles ......... 244-245 
See also Textiles and Clothing 
Physics 
Courses and Programs ..................... 459-463 
Courses, Technical Institutes .................. 524 
Teaching Specialization ................... 189, 191 
Physical Therapy, Preprofessional Study .... 468 
Physiology ............. See Animal Science, Botany 
and Plant Pathology, Veterinary 
Physiology and Pharmacology, 
and Zoology and Entomology 
Piano Option, Music ..................................... 251 
Placement Offices ......................................... 120 
Plant Breeding ........................... See Agronomy 
Plant Pathology, Curriculum ................. 173-174 
See also Botany and Plant Pathology 
Poultry Science .................... See Animal Science 
Political Science, Courses and 
Programs ...................................... 463-46 7 
See also Sciences and Humanities, 
Curriculum 
Population ...... See Sociology and Anthropology 
Post Doctoral Study ..................................... 262 
Poultry Science .................... See Animal Science 
Preliminary Examination ............................. 267 
Preprofessional Study .......................... .468-469 
Veterinary Medicine •.••••.•••••••.••••••••..••.•... 257 
Prerequisites ................................................ 269 
Preventive Medicine ................... See Veterinary 
Microbiology and Preventive Medicine 
Probation, Graduate College ................. 263-264 
Production Management .......... See Engineering 
Operations 
Professional Education Requirement .......•... 183 
Professional Engineer, Registration ............ 197 
Professional Organiza tiona ........................... 138 
Professional Program, College of 
Engineering ................•••.••.........••••...... 198 
J?lr()gram ()f f)~ciJ' ••••••••••••••••••••••••••••••••••••••••• 2E)E) 
Graduate College ..................................... 264 
Sciences and Humanities ......................... 249 
Programs, listed ........................................ 93-94 
Progress ...•.........•...........•..•.......................... 145 
Protozoology ........ See Zoology and Entomology 
Psychology 
Course, Technical Institutes .................... 524 
Courses and Programs .................... .469-4 73 
See also Sciences and Humanities, 
Curriculum 
Public Address ................................. See Speech 
Public Policy, Minor ...................................... 149 
See also Economics 
Public Relations .................. See Journalism and 
Mass Communication 
Public Service and Administration in 
~~cul~E! .......................................... ~4rli 
Curriculum ........................................ 17 4-17 5 
Publications, Campus ................................... 138 
See also Journalism and Mass 
Communication 
Radiology ....... See Veterinary Clinical Sciences 
Radi~ TV J ournallsm ......... See Journalism and 
Mass Communication 
Reading, Developmental .............................. 367 
Readmission, Veterinary Medicine .............. 259 
See also Admission Requirements 
Recogni'tlons .•...................•........•.••....•........•. 137 
Recreation Education Program, Physical 
Education for Men ............................... 253 
Refunds ......................................................... 113 
Regional Planning .............. See Urban Planning 
Registration. ................................................. 1 08 
Graduate College ..................................... 263 
Professional Engineering ......................... 197 
See also Admission and Registration 
and Fees and Expenses 
Regulations .................................................. 145 
Religious Life ................................................ 135 
Reproduction, Physiology of.."'" .....•.. See Animal 
Science 
Reproductive Diseases ............... See Veterinary 
Cllnlcal Sciences 
Research and Service Agencies .............. 95-103 
Research Grants .......................................... 261 
Reserve Officer Training Corps ..... ... See Officer 
Education 
Residence Halls ..................................... ll&-116 
Residence Hall Associations ........................ 139 
Residence Requirement, Graduate 
College ................................................. 263 
Master,s Degree ...................................... 264 
Ph. D ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 266 
Residence Requirements, In-state ..•..... 105-106 
Restaurant Management, Major .................. 239 
See also Institution Management 
Restricted Admission, Graduate College ..... 262 
Rhe'toric ..................... ....................... See Speech 
ROTC ............................... See Officer Education 
Russian ......................... See Foreign Languages 
Safety Education 
Adviser, Teachlng Speclallzation ............ 191 
Teaching Speciallza tion .•••.••••••...•••..•...•.•• 190 
See also Industrial Education 
Sales, Technical. .... See Engineering Operations 
Sanitary Engineering ...... See ClvU Engineering 
Scholarships .................................. 123, 12~134-
School Food Service, Major ...•....................•. 239 
See also Institution Management 
Science ............................... See General Science 
Sciences and Humanities, College of 
Admission Requlrements •.•...•.....•......•.•.•. 107 
~\111rlc:tala ••••••••••••••••••••••.•••••••••••••••••••• :!~4r-:!t;~ 
International Studies Programs ....... 418-420 
Major Requirement .................................. 248 
Programs, listed ...•.....•......•......•....••••.•.•• 94 
Scholarships ...................................... 132-133 
Sciences and Humanities Research 
Institute............................................... 97 
Science and Technology, 
History of. ............•......•........... See History 
Secondary Education 
Professional Education Requirement ...... 183 
Teachlng Certification ..................... 181, 191 
See also Education 
Second Major ........•............•...........•....•...•..••. 248 
Seed Technology ........................ See Agronomy 
Senior Fee ..................................................... liS 
Seniors, Graduate Credit ...........•....•......•..•.. 263 
Service Agencies ..................................... 95-103 
Services for Students ............................. 119-121 
Sessions........................................................ 92 
Sirnllltude, Engineering .................. See Nuclear 
Engineering 
Social Science Option-Clothlng ....•.............. 245 
Social Studies Teaching 
Speciallzation .............................. 190, 191 
Sociology and Anthropology 
Courses and Programs .................... .4 73-480 
Course, Technical Institutes .................... 524 
See also Sciences and Humanities, 
Curric:talum 
SoU Conservation ....................... See Agronomy 
SoU Engineering .............. See Civil Engineering 
SoU Control. ......... See Agricultural Engineering 
SoU Sciences ............................... See Agronomy 
Sororities ...............................•................•...•. 139 
SPAN ....................•.............•...........•..........•.• 480 
Spanish ......................... See Foreign Languages 
Special Recognitions .......................•............ 137 
Special Students, Fees ........•..........•............. 113 
Specialization, Teacbing ....................... 183, 191 
Special Programs •••..•......•... ..•... ..... .. .. .• .•.•..•. 94 
Speech 
Course, Technlcal Institutes ..................... 524 
Courses and Programs •....•..•••.•.•..•... 481-484 
Teachlng Specialization •..•.......••••••••.•••.•.. 191 
See also Sciences and Humanities, 
Curriculum 
Staff Members, Graduate Study ..•.•..•••..•..••.• 262 
State Board of Regents ..•..••••.•...••••••••.•..•••.•. 4 
Statistical Laboratory.................................. 99 
String Instruments Option, Muslc ••••..••.•••••.• 251 
Statistics, Courses and Programs •••.•.•.• 484-488 
See also Sciences and Humanities, 
Curriculum 
Structural Englneerin.,g ..•. See Clvll Engineering 
Structures and Envlronment .•.. See Agricultural 
Engineering 
Student Counseling Service ......................... 119 
Student Employment Service .....••................ 124 
Student Health Service ......................... 119-120 
Student Hospitalization lnsurance ............... 120 
Student Holl11lrl~ ............................. ~~~ Holl!llrl~ 
Student Llfe ..•••••••••..........•..................•.. 135-139 
Student Regulations ..................................... 146 
Student Services .................................... 119-121 
Summer Field Studies, Forestry .....•............. 166 
~~~ also Iowa Lakeside Laboratory 
Summer Orientation .................. ~~~ Orientation 
Sur~ery ........... s~~ Veterinary Cllnlcal Sciences 
Surveyln~ and Mapplrl~, Program ........ 488-489 
Talent Evaluation Day, Music ..................... 441 
Taxonomy ....... s~~ Botany and Plant Pathology 
and Zoology and Entomology 
Teacher Certification ...... ~~~ Iowa Professional 
Teachlrl~ Certificate 
Teacher Education ...................... ~~~ Education 
Technical A~ culture, Certificate ....... ~~~ Farm 
Operation 
Technical Education ... ~~~ Industrial Education 
Technical Institutes .............................. 512-524 
Admission Requirements ......................... 1 07 
Programs, listed ...................................... 94 
Technology, History of .................... ~~~ History 
Telecommunlcative Arts .................. ~~~ Speech 
Testln~ Out ............... ~~~ Advanced Placement 
Textiles and Clothlll~ 
Course, Technical Institutes .................... 524 
Courses and Programs ..................... 489-491 
Currlculum .......................•................ 243-245 
Theory-Composition Option, Music .............. 252 
Thesis ....•............................................... 264-265 
Time Llmlt, Graduate Study ........................ 264 
Town and Re~onal Plannln~ ............. ~~~ Urban 
Plannln~ 
Toxicology ................. ~~~ Veterinary Pathology 
Insect .............. ~~~ Zoology and Entomology 
Trallscrlpts •••••••••••••.•••••••••.••••••••.•••..•••••..•.•••. 1 09 
Transfer Students 
Admission of ..••••.•••........•..............•.......... 1 05 
Graduation Requlrement ......................... 142 
Orlenta'tlon •••••.•..••.•.••.•........•••...••••....•...••. 1 07 
Transportation ... ~~~ Industrial Administration 
Transportation Englneerlrl~ ................. ~~~ Civil 
Englneerin~ 
'l'ultion •..•.....•.•.•.••..••••.•. s~~ Fees and Expenses 
Turfgrass Mana~ement •.......... ~~~ Horticulture 
TV J ournallsm. •............•..... s~~ J ournallsm and 
Mass Communication 
Tw~year Program lil Farm Operation ......... 161 
Undergraduate Residence Halls ........... 115-116 
University •..................................•........... 91-103 
University Extension .........•......•••......... 102-103 
University Studies, Courses and Programs.492 
Unrestricted Admission, Graduate Collep.262 
Urban Plannln~ 
Courses and Programs ..................... 492-495 
Currlculum ......•................................. 176-177 
Valuation, Engineering ............... ~~~ Industrial 
Engineering 
Veterinary Anatomy, Courses and 
Programs ...................................... 495-497 
~~~ also Veterinary Medicine 
Veterinary Clinical Sciences, Courses 
and Programs ............................... 497-499 
~~~ also Veterinary Medicine 
Veterinary Medical Diagnostic 
Laboratory ................................... 1 00-101 
Veterinary Medical Research Institute........ 98 
Veterinary Medicine, College of ............ 255-259 
Courses and Programs ............................ 499 
Curricula ........................................... 258-259 
Graduate Study .•.•••.•.•.•.•..•••..••.••.•......••••. 263 
Program................................................... 94 
Scholarships ...................................... 13~ 134 
~~~ also Admission Requirements 
Veterinary Microbiology and Preventive 
Medicine ....................................... 499-50 1 
~~~ also Veterinary Medicine 
Veterinary Pathology Courses and 
Programs ...................................... 50 1-503 
~~~ also Veterinary Medicine 
Veterinary Physiology and Pharmacology, 
Courses and Programs ................. 50~505 
~~~ also Veterinary Medicine 
Virology ................................... ~~~ Bacteriology 
VIsitor Se.rvlces ............................................ 121 
Vocal Option, Music ..................................... 251 
Vocational Agricultural Education 
Teachin~ Speciallzation ........................... 184 
~~~ also Agricultural Education 
Vocational-Technical Education..~~~ Industrial 
Education 
Voice Option, Music ...................................... 252 
Water Control.. .... ~~~ Agricultural Engineering 
Water Resources, Courses and Programs .... 505 
Water Resources Research Institute ........... 98 
WUdllfe Biology .... ~~~ Zoology and Entomology 
Wind or Percussion Instrument Option, 
Music ..•......•..••.....•....................•.......... 252 
Winter Quarter Program in Farm 
Operation ..................................... 160-161 
Withdrawal ................................................... 1 09 
Wood Technology .......................... ~~~ Forestry 
Work-study Program .................................... 124 
~~~ also Cooperative Work-study 
Program 
World Affairs Institute ................................. 135 
Writing Cll.nlc. ....................................... l42, 367 
Year book .•••••.•..••••••••••••••.•.......••.••..•..•...••.•••. 138 
Young Men's and Women's Christian 
Assocl.aUons •••••.••.•.•••••••••••••••••••••.•..•••• 135 
Zoology and Entomology, Courses and 
Programs ...................................... 506-511 
~~~ also Sciences and Humanities, 
Curriculum 
